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EXECUTIVE SUMMARY 

In 1991 and 1994, the U.S. Department of Defense identified two primary areas of environmental 
concern, with respect to e-0ntaminants, at Bainbridge Naval Training Center (BNTC) located near 
Port Deposit, Maryland. The Areas of Concern identified were the Old Landfill and the Fire 
Training Area. Both sites were areas in which hazardous materials and regulated substances had 
been historically used or stored. The Old Landfill was used for disposal of pesticides, asbestos, 
and other contaminants from the early 1940s through 1976. The Fire Training Area contained 
several brick buildings, an oil separator pit, underground vaults and underground storage tanks. 
Remedial Actions were performed in 1994-95 to remove the sources of contamination 

In 1998, an Ecological Risk Assessment (ERA) was conducted for the two Areas of Concern at 
BNTC by the U.S. Fish and Wildlife Service's Chesapeake Bay Field Office (CBFO). Result., of 
the ERA suggested that benthos and fish are likely to be at risk in aquatic habitats near the Old 
Landfill. In addition to the potential risk from chemical contaminants, another threat to the 
benthic community in streams near the Old Landfill appears to be habitat degradation. The ERA 
also determined that risks to benthos and fish appear to be unlikely in aquatic habitats draining the 
Fire Training Area. 

Based on the recommendation of the ERA, CBFO conducted a Rapid Bioassessment Protocol 
(RBP} investigation of three streams draining the Areas of Concern to assess their overall 
ecological condition. Of the three streams, two drained the Old Landfill and were identified as the 
East Branch Tributary (EBT) and West Branch Tributary (WBT). A single stream drained the 
Fire Training Area, and was identified as Happy Valley Branch (HVB) 

The RBP results for the stream (HVB) draining the Fire Training Area supported the findings of 
the 1998 ERA, that risks from contaminants derived from the Fire Training Area to benthos and 
fish are unlikely. The high RBP scores for physical habitat and benthos at this stream indicated 
that HVB could have been used as a reference stream for this investigation. It is recommended 
that future aquatic biomonitoring at BNTC uWize HVB as the on-site rcferenct stream. 

Results of the RBP for the two streams draining the Old Landfill (EBT and WBT) determined that 
degraded benthic macroinvertebrate communities exist in these two streams. In addition, physical 
habitat at WBT was severely degraded and incapable of supporting a healthy aquatic community. 
It should be noted that the RBP study has not investigated whether or oot contaminants derived 
from BNTC activities arc the causative factor responsible for the degraded benthic communities 
within these two streams. The RBP, however, did identify the presence of poor physical habitat 
which can be a major factor resulting in the degradation of the benthic community. 
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INTRODUCTION 

The Bainbridge Naval Training Center (BNTC) is located in the Susquehanna ruver watershed 
near the town of Port Deposit, Maryland. BNTC was an active Navy training facility from 1941 
to 1949, 1951 to 1957, and 1972 to 1976 (Ecology and Envirorunent 1997). Part of the facility 
was used as a Job Corps Center by the Department ofLabor between 1978 and 1990. The site 
has been largely unused since 1990 and will be transferred to the State of Maryland in the near 
future. 

Through the Department of Defense's Installation Restoration Program (IRP), the Navy identified 
two primary areas of environmental con~m at BNTC-the Old Landfill and the Fire Training 
Area. Both sites were areas in which hazardous materials and regulated substances had been 
historically used or stored (Ewlogy a.nd Environment 1997). The Old LandfiJJ wu used for 
disposal of pesticides, asbestos, and other contaminants from the early 1940s through 1976. The 
Fire Training Area contained several brick buildings, an oil separator pit, underground vaults and 
underground storage tanks. For both sites, risks to human health and the envirorunent are being 
investigated according to the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA) process. Sampling was conducted in 199 l and 1994 and Interim 
Remedial Actions were perfonned in 1994-95 to remove the sources of contamination. 

In 1998, a desktop Ecological rusk Assessment (ERA) was completed for the BNTC by the U S. 
Fish and Wildlife Services's Chesapeake Bay Field Office. CBFO results of the ERA suggested 
that benthos and fish are likely to be at risk in aquatic habitats near the Old Landfill. The ERA 
also determined that risks to benthos and fish appear to be unlikely in aquatic habitats draining the 
Fire Training Area (Pinkney and Johnson, 1998). 

In addition to the potential risk from chemical contaminants, another threat lo the benthic 
community in streams near the Old Landfill appears to be habitat degndation. Sandy soils from 
the landfill area have entered the West Branch Tn'butary {WBT) and continued downstream after 
the con!luence of the East Branch Tn'butary (EBT). The Navy will complete a remedial action to 
eliminate this source in September, 1999. 

One of the risk management recommendations that resulted from the ERA was an assessment of 
the ecological condition of three streams draining BNTC Areas of Concern using the EPA Rapid 
Bioassessment Protocol (RBP). The RBP involve.~ the biological (fish and or/macroinvcrtcbratc 
community) and physical (habitat) characterization of stream quality. This inexpensive screening 
tool can be used to: determine if a given stream is supporting or not supporting a designated 
aquatic life use; characteriu the existence of and severity of use impairment; help to identify 
sources and causes of use impairment; evaluate the effectiveness of control actions and 
restoration activities; and support cumulative impact assessments (Plallcin et al. 1989, Barbour et 
a/. 1997). In this study, results of the RBP will be used to detemtlnt the existing physical and 
biological condition of three streams at BNTC. These data can serve as a baseline to evaluate 
changes in stream quality following remediation of the Old Landfill as a source of sediment 
loading. 
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METIIODS 

Site Descd11tion 

Three on-site BNTC streams and an off-site referent: stream (within the Susquehanna River 
watershed) were selected for this study. A single 100 m reach was used as representative of the 
stream. 

The East Branch Unnamed Tributary (EBT) is a shallow, first order stream draining the east side 
of the BNTC Old Landfill (Figure 1). Water depths at this site were generally les~ than one foot 
The stream flows through a mixed deciduous forested area, with the banks of the stream heavily 
vegetated by herbaceous and shrub type species. Instream habitat contained a mix of small riffle 
areas, shalluw pools and an abundance of woody debris and snags. EBT drainl into the West 
Branch Unnamed Tnbutary, downstream of the study reach, nea.r the Old Water Tower located 
next to Rt. 276. 

West Branch Unnamed Tnoutary (WBT) is a shallow, first order stream draining the west side of 
the BNTC Old Land6.ll, flowing parallel to Rt. 276 (Figure I). Water depths at this site were 
similar to EBT. Historically, runoff from the Old Landfill entered the stream; however, sediment 
loading into the stream has recently been minimized by stabiliz.ation of the Old Landfill banks. 
The portion of stream in the study reach (located primarily on state property) is channelized. with 
concrete replacing the natural bank for most of its length. This section of the stream was selected 
because the stream reach located on BNTC property was being worked on by the site engineers 
and construction crew during the time of sampling. The sect.ion of stream o«urring on the 
BNTC is bounded by grasses, with no forested riparian are., present. Once the stream exits the 
BNTC property (beginning of study re.,ch), a marginal forested riparian area exists on the east 

bank of the stream. I.nstream habitat is unifonn in nature, with few riftlcs and pools present. In 
addition, WBT rectives highway runoff and its associated contaminants from Rt. 276 during 
precipitation events. 

Happy Valley Branch (HVB) is a second order stream that drains the Fire Training Aru 
(Figure 2). It is designated as a trout propagation stream by the Maryland Department of Natural 
Resources (MDNR). HVB flows through an ex1ensive forested riparian aru composed mostly of 
mixed deciduous tree species. In stream habitat is composed of riffles, pools, and an abund= 
of woody debris and snags. 

Big Branch (BBR) is a second order stream located in Harford County, Maryland adjacent to 
MD Rt. 136 (approximately Smiles west of Harkins) (Figure 3). BBR was identified by 
personnel from the Maryland Biological Stream Survey (MBSS) (S. Stranko, MDNR, personal 
communication) as a reference stream and was used for comparative purposes in this 
investigation. The stream flows through II forested riparian an:a, boruered by sume agiicultun.1 
land. The stream is characterized by a number of moderate to large riftles; shallow and deep 
pools; and abundant woody debris and snags. Referent: conditions found at BBR were used to 
scale the assessment to the "best attainable" situation. The ratio between the score for the BNTC 
sites and the score for the reference condition provided a percent comparability measure for each 
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site. Each BNTC site was then classified on the basis of its similarity to expected conditions 
found at DBR, and its apparent potential to support an acceptable level of biological health 
(Barbour et al. 1997) 

Field Methods 

In December 1998, CBFO Environmental Contaminants personnel conducted water quality 
measurements and the RBP (physical habitat assessment and biological assessment) at the three 
BNTC streams and the reference stream. Water quality was measured at each site using a 
Hydrolab Surveyor 4 Data Sonde Unit (Hydrolab Inc., Austin. TX). Hydrolab units were 
calibrated before field use (same day as field sampling). Water tempetall.lre, pH, conductivity, 
dissolved oxygen (D.O.), percent oxygen saturation, turbidity, salinity, and depth were the 
parameters measured . In addition, general physical characteristics of the immediate area were 
also recorded (Figure 4a). 

The RBP methods used in this ecological assessment arc based on those developed by Pla!lcin el 

al (1989). These methods were used to assess overall physical habi!At and biological health 
within each stream. All physical habitat data collection and benthos sampling took place within a 
I 00 m reach of stream. 

Physical habitat data was based upon IO in-stream variables that included: epifaunal substrate, 
pool substrate, pool variability, sediment deposition, channel flow, channel alteration, channel 
sinuosity, bank stability, vegetative protection, and riparian zone width. See Figure 4b for an 
example of the physical habitat assessment data sheet and a description of the physical habiut 
parameters. 

Benthic macroinvertebrate community composition within each stream was based on twenty 
benthos samples collected from a proportion of four in-stream habitats that were present. In­
stream habitats sampled were: substrate type ( cobble, sand and other fine sediment), snags, 
v...,g1:tatc:<l banks, and submerged aquatic vegetation). A wnple consisted ofa single jab in a 
designated habitat type with two sweeps of a D·frame net (mesh siz.e = 500 u) within a I meter 
area (Barbour et al. 1997). Invertebrate samples were placed in glass jars and preserved in 70%, 
ethanol. Samples were sorted in the laboratory using the methods descnoed by Barbour et aL 
(1997). All benthos were identified in the laboratory to the lowest poSSt"'ble taxa by a trained 
aquatic invertebrate Uxonomist familiar with regional benthic fauna. 

Bioassessments of each stream were based on a number of metrics that evaluate 
macroinvertehrate community composition within each stream. Tn addition, multimetric 
assessments provide detection capability over a broader range and nature of stressors and give a 
more complete picture of biological condition than single biological indicators (Barbour et al. 
1995). The Ohio Environmental Protection Agency (1987) suggested that the combined strength 
of the metrics minimizes any individual weaknesses. 
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Data Analysis 

Physical habitat data was assessed and evaluated using the percent comparability of the BNTC 
streams to the reference site (Figure S). Use of a percent comparability evaluation allows for 
regional and stream-size differences which affect llow or velocity, substrate, and channel 
morphology (Plafkin et al. 1989). In an effort to make a valid assessment of the benthic 
communities and health of the streams, four benthic metrics, and three ecological indices were 
used to evaluate overall benthic health within each stream. Benthic metrics included: taxa 
richness; Ephemeroptera, Plecoptera, and Trichoptera (EPT) Index; percent dominant taxa; and 
Community L-Oss Index. The values obtained for each metric were given a score of 6, 3, or 0, 
based on percent comparability to the reference site (Figure 6). 

The three ecological indices used were species diversity (Shannon's and Simpson's Diversity 
Indices); equitability (based on Simpson's Indices); and community similarity (Jaccard's 
Coefficient of Community) (Barton and Metcalfe-Smith, 1992; Camargo, 1993, Rosenburg and 
Resh, 1993). Values obtained for these indices are based on a score of0.0-LO, with the premise 
that as environmental stress increases, index values decrease. Fonnulae for the above indices can 
be found in Brower et al. (1990) and Plafkin el al. (1989). 

RESULTS 

Water Qua!i~ 

Evaluation of the water quality data showed no abnormal values. Values obtained at each site 
were within the range expected to be found in freshwater streams in the region. D.O. and pH met 
the U.S. Environmental Protection Agency {USEPA) Ambient Water Quality Criteria for D.O. 
and pH in freshwater streams {USEP A, 1986, 1998). It was noted, however, that WBT was the 
only stream without saturated D, 0. levels, had the highest conductivity, and lowest pH varues of 
the four streams (Table I). Coincidentally WBT ranked the lowest iJl terms of the physical habitat 
assessment and benthic bioassessment (see Tables 2, 3, and 4). The water quality values observed 
at WBT, however, should not be considered to be having an adv= impact on aquatic biot.L 
Although WBT had non-saturated D.O. levels, the values observed approximated 90 per~ 
saturation and probably had minimal effect on in-stream fauna. 

Physical Habitat 

NJ expected, BBR had the highest physical habitat score, scoring 168 points out of a possible 
200. HVB scored 163 points, while EBT and WBT had scores of 140 and 84 poinu 
respectively. HVB was considered comparable to the reference site, with a score of 97%. EBT 
and WB'f were both rated as moderately impaired, scoring 83% and 52% respectively (Tables 2, 
3, and 4). 
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Benthos • RBP Metrics 

All benthic metrics results in this report are based on the family level. Damage incurred by some 
specimens made it impossible to identify to the genus or species level, especially members from 
the family Chi1011omidae (order Diptera) (Appendix B). 

Taxa Richness: HVB and BBR had the greatest taxa richness, with 33 and 32 invertebrate 
families represented respectively. Ta.xa richness was reduced to 24 families at site EBT, followed 
by 21 families at WBT. When rompared to the reference stream, HVB exceeded JOO perce11t due 
to the slightly higher number of taxa found at this stream. EBT and WBT had srores of 75% and 
65% respectively. Final metric scores were 6, 3, and 3 for HVB, EBT and WBT respectively 
(Tables 2, 3, and 4) 

EPT Index: EPT Index scores were the highest at BBR and HVB, EPT scores for these site were 
19 and 16 respectively. EPT Index scores were reduced to 9 at EBT, and 3 at WBT. When 
compared to the reference site, HVB had , score of 84%, whereas EDT and WDT .scored 47% 
and 16%, respectively. Final metric scores were 3, 3, and O for HVB, EBT and WBT 
respectively (Tables 2, 3, and 4) 

Percent Dominant Taxa: The family Ephemerellidae (order Ephemeroptera) was the dominant 
taxa found at BBR and represented 32% of the taxa at this site. The family Chironomidae (order 
Diptera) was the dominant taxa found at the other three sites. Chironomids represented 34% and 
33% of the taxa found at HVB and EBT, respectively. Chironomids represented 70"/t of the taxa 
found at WBT. BBR. HVB, and EBT each had metric scores of3, whereas WBT scmed O 
(Tables 3 and 4) 

Community Loss Inde,c values (based on referen~ taxa richness value) were 0.39 at HVB, 
increasing to 0.87 at EBT and 1.2 at WBT. HBV had a metric score of 6, whereas EBT and 
WBT each scored 3 (Tables 2 and 4) 

The total score (as percent comparable to the reference site) of the bioa.ssessment using the 
benthic metrics for each stream showed that HVB Branch was 86% romparablc to the reference 
site, indicating that it was non-impaired. EBT was 43% comparable to the reference site, 
indicating that it was moderately impaired. WBT was also rated as moderately impaired with a 
score of 29"/o (Table 4). 

EcologjcaI Indices 

Species Diversity Indices: Species diversity indices scores were high at all sites excluding WBT. 
Shannon's Diversity Index (H') scores for BBR, HVB, and EBT ranged from 0.94 - 0.98. 
Simpsun's Diversity Index (Ds) scores were also relatively high at the same three sites, ran8iJ1g 
from 0.83 • 0.84. H' and Ds srores for WBT were 0.55 and 0.49 respectively (Table 2). 
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Equitability Index: Equitability (E') scores, were similar at sites BBR, HVB and EBT, with values 
ranging from 0.85 - 0.87. Equitability was reduced at site WBT with E' scores of 0.52 (Table 2). 

Similarity: Jaccard's Coefficient of Community (CCj), a measure of community similarity (as 
compared to the reference stream) was highest at HVB, with a score of 0. 4 J. CCj was further 
reduced to 0.24 at site EBT, and to 0.1 S at WBT (Table 2). 

DISCUSSION 

Of the three BNTC sites evaluated, HVB was rated as the least impacted, followed by EBT. 
WBT ranked as the most impacted. According to the criteria characterization of biological 
condition for RBP 11 (Figure 6), IIVD is C-Omparable to the best situation lo be expected with.in 
the ecoregion. A balanced trophic structure exists, as does optimum community structure for the 
given stream size and habitat quality. Because HVB is highly comparable to the reference Jtream 
in terms of physical habitat and biological condition, HVB could have been utilized as the 
reference site for this investigation. The overall RBP scores reaffirms the 1998 ERA resulu 
conducted earlier by the USFWS which stated that risks to benthos and fish from contaminanu 
derived from the Fire Training Area appear unlikely. Water quality results, similar ecological 
indices values (Tables I and 2), and the presence of stone flies from the family Chloroperlida.e 
(order Plecoptera). an extremely poUution sensitive group at only the reference site and HVB 
(Appendix B), provides funher support for this assessment and evaluation ofHVB. 

It was also interesting to note the possible existence of the subterranean amphipod, Stygobromus 
tenuis tenuis or S. tenuis potamacus, at HBV and EBT. This species is listed by the Maryland 
Natural Heritage Program as possibly rare or uncommon in Maryland (MDNR, 1994). The 
presence of these organisms indicates that specialized habitau exist, and that these 5ites may need 
to be protected from funher degradation. The specimens will be sent to Dr. John Holsinger (Old 
Dominion University, Richmond, VA), a specialist in Stygobromus identification, for verification. 

RBP scores for EBT and WBT indicated that both of these sites were moderately impaired with 
respect to biological conditions. Based on the criteria characterization of biological condition 
for RBP Il (Figure 6), EBT and WBT are moderately impaired because a number of intolerant 
fonns have been lost as indicated by a reduction in the EPT Index. EPT Index. values for these 
two sites were below 50 percent of the reference value, ranging from 47 to 16 percent (Table 3). 

Based on the EBT and WBT physical habitat scores, only EBT is capable of supporting an 
acceptable level of aquatic biological health. A major physical habitat limiting factor at EBT was 
its reduced pool variability score (Appendix A). The pools found at this site were few, and 
shallow, thereby reducing in-stream habitat. Streams with monotonous pool characteristics 
frequently do not have sufficient habilat to support a dive1se aquatic community, itltl1ough spedes 
diversity indices calculated at EBT appear to contradict this theory (Table 2). An explanation for 
high species diversity observed at this site may be attn'buted to the ex:tensive amount of woody 
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debris present in the stream (Allan 1995). In-stream woody debris provides epifaunal substrate 
for benthos to colonize. Benke et al. (1984) showed that woody debris and snags suppon greater 
number of taxa than does sand or mud. The irregularity of woody surllice area., and effects of 
physical flow of the water, are important attributes of woody debris that contribute to habitat 
variability ( Allan 1995). A score in the sub-optimal category of the pool variability habitat 
parameter would have made EBT comparable to the reference site in tenns of habitat quality. 

Physical habitat conditions at WBT are likely to contnbute to a low level of biological health. Six 
physical habitat parameters at WBT had scores in the poor condition category. Those physical 
hahitat parameters with poor condition categories were: epif'aunal substrate and available cover 
for macroinvertebrates; poo~ variability; channel alteration; channel sinuosity; vegetative bank 
protection; and width of vegetative riparian zone (Appendix A). A major influencing factor for 
the low scores in the above habitat parameters can be attnbuted to the stabilization of !he stream 
bank with concrete. These physical habitat parameters are essential in providing diverse habitau 
for aquatic biota, their limited presence is a primary reason why this particular site consistently 
scored the lowest in all physical habitat scores, bioassessment metrics, and et0logical indices. 

The elevated dominance of the dipteran farnily Chironomidae (700/o of the taxa present) also 
suggests in-stream disturbances are present at this site. Chironomid perctntages at WBT (70"/o) 
approach 75 %, a value associated with metal contamination., whereas unpolluted sites should 
have chironomid percentages less than 20"/o (Barton and Metcalfe-Smith, 1992). It should be 
noted that chironomid percentage at BBR wa.s 11 %. Plafkin et al. ( 1989) and Rosenburg and 
Resh (1993) also associate high chironomid percentages with metal rontarnination. The 
abundance of iron particulates within the stream appears to substantiate this observation. 

During the physical characterization of the site it was noticed that an a.bundance of iron 
precipitate was present in the stream, indicating that dissolved oxygen was being utiliLed to 
oxidize dissolved iron (ferrous iron) to its reduced fonn as ferric iron., and precipitating out as 
iron particulates in the form of ferric oxide and ferric hydroxide (Appendix A). This oxidation­
reduction process, could be a major factor responsible for the low D 0. levels found at this site 
(Reid 1961; Du Me and Leopold 1978). The presence of iron precipitates may also contn1rute to 
the lowered bioassessment of this site, Du Me and Leopold (1978) st.ate that iron precipitates arc 
very damaging to aquatic life, smothering respiratory organs, eggs, and food sources. 

In addition to the presence of degraded habitat conditions and landfill runoff (it should be noted 
that sand is no longer running off the Old Landfill), further in-stream stresses arc likely placed on 
WBT from MD Route 276. WBT is in close proximity to MD Route 276, which has no road-side 
riparian area (Figure 1, Appendix A). Therefore, it receives a large amount of highway surface 
runoff and associated contaminanu during precipitation events, These additional stream inputs are 
also most likely impacting aquatic biota in this stream. 

In summary, the findings of this investigation concur with the findings of the BNTC ERA 
conducted in 1998, Based on RBP methods, degraded benthic macroinvertebrate communities 
were found in two streams (EBT and WBT) draining the Old Landfill. The 1998 ERA concluded 
that risks from contaminants derived from the Old Landfill to benthos and fish were likely in 
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aquatic habitats streams draining the Old Landfill. It should be noted that the RBP study has not 
investigated whc:lher or not contaminants derived from BNTC activities are the causative factor 
responsible for the degraded benthic communities within these two streams. The RBP has, 
however, identified the presence of poor physical habitat which can be a major factor resulting in 
the degradation of the benthic community. 

The bioassessment and physical habitat assessment results for the stream (HVB) draining F1re 
Fighting Area of this investigation also supported the findings of the ERA, that risks from 
contaminants derived from the Fire Fighting Area to benthos and fish are unlikely. In fact, the 
overall RBP scores for this stream were so high that HVB could have been used as a reference 
stream for this investigation. It is recommended that future aquatic biomonitoring at BNTC 
utilize HVB as the on-site reference stream. 
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Figure l. Location of East Branch and West Branch Tributaries (EBT and \VBT) 
located adjacent to the Bainbridge Naval Training Center Old Landfill (From Ecolo!P 
and Environment, Inc. 1997). 
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Figure 2. Location of Happy Valley Branch (HVB) located adjacent to the Bainbridge 
Naval Training Center RBP Fire Training Area (From Ecology and En\'ironment Inc. 
1997). 
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Figure 3. Location of the reference stream, Big Branch (BBR), that was used for the 
Bainbridge Naval Training Center RBP assessment. Strum is located in Harford 
County, Maryland, adjacent to Md. Rt. 136 (USGS 7.5" Quad· MD-Fawn Grove) . 

;' . J 
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Figure 4a. Physical Characterization/water Quality Field Data Sheet (Front) (From Barbour et 
al. 1997) 

STREAM NAME: LOCATION: 
---------

STATION# R!VERMn.E STREA.\I Cl.ASS: 

lAT LONG R.!V!R BASIN: 

STOP.ET it AGENCY: U.S fish and Wildlife S<tvic,: • Ch<upw;, Bay fald Oflic,: 

INVESTIGATORS: 

FORM COMPLETED BY: DATE REASON FOR SURVEY: TIME--=- AM PM 

WEATHER NoW Pu< 24 bot,n Hu lhtrr bffn • beory rain In I.ht lut 7 day,? 
CONDITIONS Q Q """" (1,<a vy IJYoa IJNo 

Q 
rain) •c Q rain(....ty Alt Tcmpt",..tur't __ 

Q a => - Otbtr lt . ) 
0 .,. 0 ~ o-- o--du.r.',um::iy 

SITE L0CA TI0:-1/MAl' Draw• m.1p or the II~ and lndkat.c tht anu u.mplt-4 (or •11.M'll • phoccnpb) 

STREAM SbumSu...,....m Stn,omTYP" 
CHARACTERIZATION Q P=nnial IJ lnltnnitlml OTidal Q Coldwtiir O W ann,..,'11.ct 

S1ttam Or!i!a C•tchmrnt A.ml km' 
Q Glacial Q~fod 
Q Non-glacial mon11nc a iJd>irc or ongina 
IJ Swamp and bog a Olh<t 
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Figure 4a. Cont'd. Physical Characterization/water Quality Field Data Sheet (Back) 
(From Barbour et al. 1997) 

WATF.RSHED Pmlomlnant SwTOondlnc Land.,. Looi W•t,nb<,I NPS Polludoll 
FEATURES IJ forcll IJ e.>n,mm,ial a N,;:, Md.:ncc a SQITtie potfflti.aJ J,OUrttS 

IJ Field/Putun IJ lnduJ!ri,J OObvious~ 
a 'cullunl a Otha 
Q~d<n!i,J Looi W•l<nhNI En»lon 

Q None Q ModenU Q Hoary 

RIPARIAN lndkaC, the dominant type *"" ..., ..... the dombuu,t •J>f'dH p ....... t 
VEGETATION QTrcea QShrulio oan- QH<ri>o= 
(18 meter buffer) 

clomlrumt 1.,«iei pra.ent -
INSTREA.'\I E,timal..t Simm Width __ m lll&h w.c,, M&tk --.. 
FEATURES 

bllmal..t Stram 0.plh --m Propordoa. o(R.each Rtprt:Hntbi 1,y StrffJ'a 
M~oloa~ Su.rfate \' tlodty --m1 ... Cl . ,c . OP.w:1 ~ 

(•lllww•&l. QPool "' --

E.atbul..t Rndl LonctJa __ m aw.n,Uu,1 QVcs QNo 

Ca.nuari& COYU" flamP,_,,. av .. QNo 
a P """' a Pa,11y wdcd a S1wlcd 

~ATIC lncUnt, the dominant type *"" ......... the dominant ·~ p ....... 
ETATION Q Rooc.d <m<rgffll Q Rooled submcrga,I Rooc,,d O<,olinJ Qfm:Fl-

Q Fl""'"I Al... Q .-,\J ... 

dom.bu,.nt •ptda pmM:'Dt 

Portloa. or t.lM re:ac:b wtt.b aqut.k vc1f'Udoa __ % 

WATER QUALITY Ttm~ntu.N ___ • C Wa~rOdon 
QNM1W11"00< Q~ 

O.ptla m IJ P<trol<WD IJ cal 
Q Fillly a Otha 

Sp«:Uk C~DC"C.IUM:'•--- mS 
"''•ttr Sorf'KC" 00. s.llnl1y __ IJ Slid< asi- a Globi a Flcd:J 
OSone a Otha 

Orllladola R.Nlo<ilon P°""dal: mV 
Turb&d.Jty ~ aoc IM'Ulltt4) _ .. o.,, .. ___ mg\L a Clear ~ t,,,..t,.J Cl T..rb.d 
a C>paqu< a ::i Oil>« ---Pcrcnat Satuntloa __ 

pH ___ 

Turbidity ___ NTU 

Batter:, __ v 
\\-'Q l-'nawt,("1111: !.ltd U~IY 12111 S.onde " 

SEDIME.'ifl Odon g-ri= a s.wdwl a r""" m.,, SUBSTRATE IJ Nonna! g~ IJPM>1""" a S.uid 
a Chemical QNoac a Rt1i<1 ahd1' a aua 
OO<!m" 

00. 
Looldllc .. - whkh.,. ... dHply ttnbNdrd, 
I.ff Ow lindtnldc:s Wack ta C'Olor1 

QAi-11 IJSbgt,I IJModenU Ql'n,l\uc av .. IJNo 

LNORGA.,1C SUBSTRATE COMPONENTS ORGA.NIC SUBSTRATE COMPONE.,'TS 
(sh...W odd up to I 00%) (doaaol~..t,upto100%) 

Substnte Dlammr %C-pooidonla Su bat .... Chan<l<rull< %Com~bt 
Typ< Samplli>&R....i. T,.,.. Sa.mp Alff - DelrilUI lticb, WO<>d...,.,.. pl.u< 

Boul<k< >ll6mm(l0") 
awmw(CPOM) 

C-Obble 64-ll6 mm (l.l"-10") M•d<·Mud blade. Ytt'f r ... orpnit 

Gravel l-64 mm (0.1·.2.l") 
(FPOM) 

Sw 0"06-2mm (lritty) Marl rl'Y, abeU lna,noi,u 

Sih O.oo+-0.06 mm 

Clay < 0.004 uwn (,lid<) 
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Figure 4b. Habitat Assessment Field Data· Low Gradient Streams Sheet (Front) (From Barbour 
et al. 1997) 

STREAM NAME: LOCATION: 

STATION# RIVERMILE STllEAM CLASS: --
LAT LONO RIVER BASnl: 

STOR.ET # AGENCY: U.S. Fil.h &nd w;Jdlif, Scmoc. ~· Bay Field Office 

TNVFJITIGATORS: 

FORM COMPLETED BY: DATE .... I REASON FOR SURVEY: 
TIME ... 

ll•blta1 
P.....mr 

Condi- C:.U1•ry 

Opdnw S..bap(lnoll M~ Poor 

Gr""'1 dw\ 50% o( J0-30% "'1x o(aablc I 0-30% mi.x ol u.bk Lea 1hon IO'A. ,w,&,, 
!. Eplf,mw OJbolnl< favonhl, for habiW; weU-1Vd<d fac b>bital; habila1 ti.bou; lad< o(habiuz ia 
SubttnW ~aunal oolooiutioo &nd lilll«>loniulioa~; avail&bildy ia, dw\ obvious; wbslmc 
Avail.able Cov~r oowr;mi.l'.of~ ...it,quale ti.bit>! .. --- -.bleat~ 

~~=""' -o{ &,qua,lly- .. 

- of "'""""" ,ubi, habiW &nd al ...,,. ~~""' 
\o a.Uow fi.lll 1.'0kwzalion fOllll o{ n<Wf.U. wt nol 
po<a<ia1 (i.e..~- yd p<q>arcd for 
lhll .,. lllll ,'f" ill &nd -c~r-al 

, ___ 
hi ,tu:nd of ,cal< 

SCOR.I!. 20 19 II 17 16 u 14 13 ll II JO 9 I 1 6 ' 4 3 l I 0 

~o{o,l,anU Mixl= al .>ft Mnd. mud. All mud « day or &and lla,d.pon day "' ~ 
1. PoolS..batnte mlla1&II. with..r:;;'I &nd ac day; mud may be b<clom; liak or no root no~ma&«~ 
C'Ju.nd<m.a- !irm saod f'<' . - dominlm.; IIDffll: roo( mall 

- .. .........,..i mall &nd ,ubmerged &nd OJbo,crpl ,....,._ ~ 
VHda.Licn c:omrnon. -SCOR.I!. 20 19 II 17 16 u u 13 ll II 10 ' I 7 6 ' 4 l l I 0 

• .. 
EVfflmix~ Majority o{ &:'!: i..rp. Shallow pools inudl """' ~ o{ pools imall-

J. Pool Vut.bUJty wll<>w. ~ d,q,; very wll<>w. pr<VMCIII dw\ d,q, pook. .. poo11.-. 
mwl-tballow. 14cq, 
-u-

SCOR.I!. 20 19 II 17 16 1, 14 n ll II 10 ' • 7 6 ' 4 ' l I 0 

Littk "' no mlarp,c,,o Some ON iflauK in t." Modmle dcpmruoo o{ 11 .. "l' <Xi'°"'" o{lil,e 
4.S..U.....t of imnd, or paint ban formatioo. i:'tfrom """sravd.u.ndacfu,e matcrial. - bot !>.po,,t&o &nd la, dw\ , •• <20% lll'vd. u.nd"' mmclll m old and new -~ ...... -:J..'il:!"Ji-=1 - bwl; »~ (~ r« W'!-i, { for ~ 

S-l0%~0.l0%faclow- low lll'di<n)ollbe .,...i;..., o{lh,: -

- dq,ooitia,. 
........... o{lh,:boaam -aft"-- ~~pools aft"- aligj,l ~ depoolll al .............. MIO 
mpook. OOOllridiooo, &nd bcndr. ... ---~ol dq,o,itioo. 

-1a-i;.. 

SCORE 20 ,., II 17 16 1, 14 13 ll II 10 9 I 7 ' ' 4 3 2 I 0 

Wak:I" ~ buc of Waw tu.La '>7.5% olt.h,ri w- 6lb ll-7l .. °'""' Vay liule wala' in 
5. a....u..t flow both low,r -.. &nd avail&blc ~~ or •vailable -l &nd/ac clwnl and IIIOIUy 
Statua mi.t,i,mJ - o{ <25%of<Nm<!IU1'"1nU: ri.111< ...- .,. ...Uy Jl"*<fll u 11.Midini poola. -- .. ii t:q,oMd. ~ 

•'""'""" 
SCOR.I!. lO 19 11 17 16 1$ H 13 12 ll 10 p I 1 & 5 • l 2 I 0 
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Figure 4b. Cont'd. Habitat Assessment Field Data· Low Gradient Streams Sheet (back) (From 
Barbour et al. 1997) 

HoblW Condttlon C.,..__ 
Panmct.cr 

o~--· Subonttm...r ........ -• Poor 

Clwmeliution or S- clwineliution O>aMeliution may be Banlu .i.oted withoe!::M 
6. Clwusd 

dn,dgin -
~ u,ually in ...... of c-AJ.aaivc;~ -~O'U'ef't !4ol 

Aluntloa ~-'!.ti, ~-; "" lhoring --
the--

nomw p<ll<m. cvi ofp,ut p<U<rll on bod, banb; and c!w,neJizcd and disnlpu,d. 
mann,clizw~than 40 to 80% otllmm ....:h ~~ chamcliz.cd and disrupted. olt<nd or 

~~= mlir<lv. 

I 5ti.tation ii DOl 

SCOR.It 20 19 II 17 16 15 14 13 12 II 10 9 I 1 6 ' 4 3 2 I 0 

The b<nds in the ....... The b<nds in the ........ The b<nds in the - ChamcllUli~ 
7. Clwusd -the llmm lcngth inc:reue thc - length -thc - l<ngll, Wllawlyhu 
Sinuosity l to 4 tima I~ 1lwi if 210ltimal~1haoif 210ltimal~-if di.tmdiud r ... a long 

it WU in I strLi Unc:. i1 WU in a dn,.i lioc. it WU in I SU'a.i line. dulanoo. 

1 
(Note • dwmc dmg .. 
coosidcnd oonnal in 
eoutaJ pi.in, and oth« 
low.lying arcu.. This .. paramda ii DOI easily :!i .. med in thc:K U"¢u. 

I SCORE lO 19 II 11 16 u u 13 12 II 10 9 I 1 6 ' 4 3 2 I 0 

I Banlu llablc, mdmc:c of Moden!A:ly llabk-, Mod<nuly~lO- L'n,t,bk; maoy «odod 

i 8.BankSu~ uo,.ioq ot ~ rattwn ~1-'!"fif, 'lftUl.11 an.";U of 60". clbw: in hu a.reu; •raw" areu 
(Kort eKb alv<nl or minimal; litllc cro1ion modJy hc:ak,d ...... c1""""""higj, ~ """' ""'"" pc,<a,li&I r..- flrtuR ...... l-30% of bank in 

- potmi&I <Mine -...i-. .,. problcmL <.1% otbank re.ch hu arcu ol ermic:.t. lloodoL 
- - "°"t:"' l &tf""1>d. 60-100-. a{bot,k 
~ ........ a SCORE _(LB) L,il Sri. 10 ? ' 7 6 l 4 3 2 I 0 'll 

t SCORE (RB) Right Bu,k 10 ? I 1 6 ' 4 l 2 I 0 Ji 
.:! !I.tore 1h&Q. ~ olW 70-90"61 ufds w~ S0.70%o/lhs~ U9~,~nltM c 9. Vtcetathr .lltUml>anklUtf .... and swfaoea"'°""'"°byn.lliw ....r--by --1 P......_("'°"' immedi&t.o ripari&11 ione ~on,butOMW. 

~~-
""""""1by~ 

"""1bank) oovmd by Mlive cl"""" ii ... wdl- disnlp<loe cl ""'4ml>&nl: 
~including ~:JC. ""1 ... clco<ly '"'l'l'"I ... ,.....,.. ii ""'! hip,; ... Nute; dct.aminc; Id\ .,_,...........,....,. .... ,.......; ... __ 

V<ptaa,onhubom 
... ri gt,t side by ..--woody full pl.w """"" pwn,&I 1ban -.iwr a{lhc """"""' .. facing- ~-="" .. aay I""'·-.... ~ 1an1....- ,~otlmia 

lhao on,:..b,Jf of the gt,t~ • """"' ... bbl< I,.; gt,t. ~~ ,::w~bl>I< ,.;= allplanb 
&II 10 - nalunllv. 

SCORE _(LB) LdlBri. 10 I 1 6 ' 4 3 2 I 0 

SCORE (RB) Rigjs Sri. 10 I 7 6 ' 4 3 2 I 0 

Width ol ripari,n i,.w:: Widlh otnc::::, "'°' 12· Wodlhof. . ,_,,_ Width aC ri . ,- <.6 
10. Rlpa.rlu >11-bunw, II- ~~Fimp,dc<I -~ VqdalhtZ- ldlvititl (u, .. pon:in& ldlvititl ~ ripari,,A ~due .. 
Wldlh(KOR"""' , .... r...titds. clcat<Ub, """'only . . y. zone • &tUt deal - ldlviti<s. 
bank "l"U'W' zone) lawua. or crop1) balw not 

impaaed,-. 

SCORE _(LB) LdlBool<. 10 ? I 7 6 s 4 3 2 I 0 
SCORE _(R.B) R1gl,<Bao* 10 9 • 1 6 ' 4 3 2 I 0 

Total Score ___ _ 
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Figure 5. RBP scoring criteria used to evaluate physical habitau of streams that have 
been compared to reference conditions (From PlaO<ln et al. 1989). 

Assessment Cateizory 

Comparable to reference 

Supporting 

Partially Supporting 

Non-Supporting 
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Percent of Comparability 

~ 90"/o 

75-88% 

60-73% 

'.:,58% 
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Figure 6. Flow chart of bioassessment approach advocated for Rapid Bioassessment 
Protocol II ( From Plafkin, 1989). 

I Site Specific Study 

I Sampling and Analyst, 

I 

CRITERIA FOR CHARACTERIZATION OF BIOLOGICAL CQNDITTON FOR PROTOCOL U 

Bi2l22ic•I Scorio& Criteria 

M"Ik _..L_ .......L_ ....L 

l.TaxaRi-" >80% >40-1~ <<()% 
:Z. Family Biotic Index*'* >8$,<. l0--ill'4 <50% 
3. Ralio ofs.:.p,n!Filt. C<>II""'".., >l0% ll·lO'< <2)% 
4, Ralio ofEPT and Chitu>omid A.bund&ncol,. >7l% ll-7l% <ll% 
l. % Contnoutioo ofl)mninant Famii}") <)()% JO-l0% >50% 
6, EPT lnde11t• >90% 70-- <70% 
7. Com,nunity Loa Ind<•" <O.) o, .. o >,IQ 

3. Ralio of ShrcddcnfT ouJ "" >l0% ll·l0% <2)% 

(•) 5"""' ~ ratio ofiwdy '"' to rcfCl'fflCC silc X 100 
(b) San ~ a nlio of rd'"""" silc to IIUdy sit.t X I 00 
C> Dctcnni:wioo of l\anctioaal fc,,c!ing l""IP ~ indepcsidcnl of t.wonornic l""'Pinc. 
(d) S<oring eritaia ...iu.i. adUal pcs=< """1ibulloo. ""' pm>:nl _.i,ility .. II,, r<(~ ........ 
(•) Rilngcofv>luC1ollained. A~tolhl:..Cen:ncclllllioo ~ ~ inthcsc indlca 

I 
BIOASSESSMENT 

•,,. Compar!Jon 
to Rd. Blolo&ICal Condition 
s~r:c <·> c11ez20 AtJrihYltl 
-
> 79l N'cn,.imp.&ired ~"' to lh, boil siluatioo lO be~ -

"' ..,.,..g;..,. llaJanood """""' """'1JrC. Optimum 
oonmw,ilySWdUff(~ anddominaoa,)fot 
- size and balii1.ol cpw;,y 

29-72% Modcnlely impaitod F cwtr species due to km of moi11 intolenrw. !bnm. 
Rtdu<.:tiOQ in EPT Index. 

<21% Smnly impaitod Few sp<aCI pracn. tfhigh dcn,iti<S of organi,ml. Ihm 
Jom.in,w;,d by oci,,; or""'"°' wca. Only i.olcnm fOll'1ltlla 
pr-. 

(a) P""""""' \'>Jue, ohained that.,. iolttmcdiatc to tbe abov,, ranges will mtUin, subj«tive judga,,cd as to tbe c«nd pia=><:nl 
Uae of1hc b.abit.u III 11o1 d and physi~.J data may lH ~ kl aid in tht! Mcit.inn pmoi-.. 
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Table 1. Water ~ality data collected in Dectmber, 1998 while conducting Rapid Bioassessment Protocol at sites (HVB, 
EBUT, and WBT) located at Bainbridge Naval Training Center, Ctcil County Maryland, and a reference site (BBR) 
located in Harford County Maryland. 

'HVB 7. l 7.65 0.202 12.89 104.5 NIA 0.09 0.2 

2EBT 6.86 7.57 0.334 13.62 11 l.4 0 0.16 0.02 

'WBT 6.28 7.40 0.635 11. l l 88.6 18.7 0.33 0.11 

4BBR 9.3 7.52 0.103 12.5 109.2 14.7 0.04 I 0.9 

IHVB-H~-r= 
2 EBT • Eut Tribuwy 
3 WBT. W"' llfand>Unnamod Tribuwy 
.t BBR. • Big 8canch,. Reference dlJ 
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Table 2. Physical habitat, bioassessment metrics, and ecological indices values for 
Bainbridge Naval Training Center streams and reference stream used for RBP 
assessment. 

140 

2255 1879 324 

10 11 11 

32 33 24 

19 16 9 

0.39 0.87 
32.2 34.4 32.7 

84 
411 

9 

21 
3 

1.20 
69.8 

hcmcretlidac Chironomidac Chironomidac Chironomidae) 

l BBR • Big llnndi. Rdcrm,:c ailc 
, HVB. w.,,,,,_v.i1.,, a..,..,, 
3 EBUT • E&sl l:l<andl u...- Tnbuwy 
4 WBT • W..i Bn.ndlUm.unod Tnbuwy 

0.94 
0.83 

0.85 

0.96 0.98 
0.82 0.84 

0.85 0.87 

0.41 0.24 

Table 3. Percent comparison (to reference site - BBR) values of physical habitat and 
bioassessment metrics for Bainbridge Naval Training Center streams (HVB, EBT, and 
WBT). 

0.55 
0.49 

0.52 

0 ,~ 

BBR1 '•. • ,··HVB1 EBr WBT'}i''. 
Physical Habit.at (based on score of 168 
>Oltlts· 200 points possible) 

H Families (taxa richness) 
'PT Index 

C011Ununity Loss Index 

Vo D(!lll!llanl T axa 

IBBR • Big Bnnc:b. Rd'"""' m., 
2 HVB • H"l'I')'. V&lkv Bnnch 
J EBUT • Eiil s...,d; v....,..t Tn1'ut.,y 
4 WBT • W..i BnnobUmtamod Tnbuwy 

100 

100 
100 

32.0 -· 

20 

0.97 0.83 0.52 

103 75 65 
84 47 16 

34.0 33 0 70.0 ... 
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Table 4. Overall RBP physical habitat and bioassessment scores, and evaluations based on percent comparison to refe, dJCe 
site values (see Figure 6 for scoring criteria). 

otal Score 

'ercenl Comparability to Reference 
ite 

l BBR • Big Branch. Refm:nce a.itt 
2 IIVB • lfappy Valley Bnnch 
3 EBT • i:a.t Bnlnd1 Unnamod Tr.butary 
4 WBT. Wal. Bn.nchUmwned Tributary 

~t~iBBR~•it ttit~~kHVB~titltt.: 
Comparable 

6 6 

6 3 

6 6 

3 

21 18 

I 00 86 

21 

Supporting Nan-supporting 

3 3 

0 0 

3 3 

3 0 

9 6 
43 29 

• 
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Appendix A 

Rapid Bioassessment Protocol Data Forms 
(Physical Otaractcriution/Watcr Quality, and Habitat Assessment Field Data Sheet<) 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (FRONT) 

STREAM NAME : Big Bnndl • rd""""' (BBR) UJCATION: Haoom, H.vford Coullly, MD°"" MD Rt. 136 m,uing 

STATION# RIVJ;JtMILE STREAM CLASS, Sc«ad O<da 

LAT _3{1°J.J/. t/zQtoNG 'J.'-• i?.S:o§f RIVER BASIN: Su,quhama Ri""' 

STORET# AGENCY: U.S. F'uh md Wildlife S<rvia, • ctx..ape'1t< Bay Field Offia, 

INVESTIGATORS: Fred Pinkl>c:y, Dm Murphy, md p....- McOowan 

FORM COMPLETED BY: Dm Murphy 

WMTHER 
CONDITIONS 

Now 
0 

0 

DATE 12./z? /~ I REASON FOR SURVEY: Eoological Rislt 
TIME • AM PM Allmm<ntf.u-.pin.,..;ption 

'""' .. 

Hoa...,.. .... • hnvy ni. 1a ii.. .... , ,.,., 
OYca ONo 

Air T-pcntw,, .L!!_' C 

. ... 

0 

e:'.!oo_% 
CJ 

°"'"'-~~~--~~~~~ 

SITE LOCATION/MAP o ........ , orti.. ,It, .... bMlkau ti.. OttM .... p1,,1 <··-~ ......... pa) 

STREAM 
CIIARACTERlZA TION 

Strum Ori(la 
O Glocial 
O Noo-glocial monl.vl< 
O Swamp and bog 

Catdmu!at Ana ___ km' 
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I 

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (BACK) 

WATERSHED J;;t~f ~ITOIIIICJ~ Local W•~rshed NPS PoDuUoa 
FEATURES U No mdcDCe O Some poumial ~ 

~...... Qlndwwl ;.,obviowi sourc:ie:t 
. hl&ral Q Other 

Q Residential Local Waknhird Erodon 
ON..,. Q Modcnk Q Hcary 

RIPARIAN = th< ·-t typ< ~nl th<·-~, ...... , lil'1(atw,,ou, 
VEGETATION 
(18 m•l<r hall'•r) 4om.J.:n.ant1ptdetprnent 'DlA~L. A.aJ.,. 0.IA,"' r·· "".'.,. ~~f\ -~ · · ........ f:_ 

IN STREAM l!.,tlmal,,IS<rnmWldlla ..E&m mcb Wat,r Marl< ---m 
FEATURES 

E.,d,ul<,I 5tr<am Deplla i:Li_m Propordoa ot Rndi Reprar.mlNI •1 Stnam 

Sam<• Vtlodly --""""" ~~B:J';F QRun...,!.O_,. 
(at llaaho•r.) OPool......£0... 

-..i luad, La>itll LJ)_Q_m Clw!ndlu,I QYa -0 
~l:OYU O...Pnaaot QY• ~ 

"I"" Q Par1Jy ,lwkd O Shaded 

¢llUATIC l,wlalt, the ·-t typ< ............... th< •om1nan1 ·or.: ,,...... 
'.r.11.TATJON Q Roo<cd cma,imt Q Roo<cd 111bmorgall Roo<od flouing Q F"" FloaJmg 

Q F1oa1in& Alp, CJ """""'"1 Algae 

•oa:al:Nt.at spc<ks p~nt 

Portloo or U.. ,-ii wtlla aquatic "C""li<HI _Q_ % 

WATER QUALITY T ,mp<ralun -1:..J_• C \\'' at.tr Odo rt 

c,.9 ~-- 0 ~ O.plli m Q pcwlam, Q cal 
O Fi,hy Q Other 

sp<dlk c..,.anaac,~ mS 
Walrr Sari.ct OU. 

s.JIAky~ O Slid< osi- Q Glolia Q F1<du 

Os:Watloa R.Nluctk>II , ..... 11a1, .ff JI./: - O Other 
mY 

Dmoln• 0.:,,cn ~ ""'L 
TorW!ly ij•OC ...-ml) 

8'Ck.at ~--
U Turbod 

, ........ Samratioa /09. Z. 
O()paqu< D DOW. ---

pD a.o.. 
Tvbldlty J.!:lJ_ 1,'TIJ 

.... ..,~ v 
¥1'Q lm(numa1: !.'mi U~IM! tall Sonix :i 

SEDIMENT/ j1r"MJW B"r.:1; 0 S..W111ut O.t'I"" fib« 
1 

Q Sand SUBSTRATE os.w.g. Q Petrolrum 
Oeb<,n;cat 0Anac:iobic ONone (.} Rclia shell, l3"0l.hr:t · ... ~·· - " 
oow. . r 

~QSli~ QModcnk Q Profuse 

Looldnc at ,t.,... ..t.kh ..,.. DOC dttply nai...ld..t, 
~ -4en.Wa black Ul color~ 

ONo 

INORGANIC SUBSTRATE COMPONE.'ITS ORGANIC SUBSTRATE COMPONFXrs 
(,howd add •• to 100%) ('°"" DOC n«ewuil7 add up to 100';,) 

Subitnte Dwatt<r % Compoaltloa la Subatnt.e Cbara<l<rbtk % Cc,mtf::tioa in 
T7P" Samplbl& Ktll<b TYJW Sunp c A.re• - ~ OdriWI llicks, ....><I, """" plant t1A 

Boulder > 2l6 mm(IO") i::. 
mw:nw (CPO~{) 

Cooblc 64-2l6 mm (2.l"·IO") ':I ...... Muck-Mud black, _., li,,c o,pni, 

Gnvel 2-64 aun (0.1 "·2.l") 30 (FPOM) 

s....i o.~2mrn u;,;tty) ~ """ Mui B"'Y ..... 11~ 

Silt 0.004-0.06 mm s \Y 
Clav < 0.004 mm (slide) c 
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HABITAT ASSESSMENT FIELD DATA· LOW GRADIENT STREAMS SHEET (FRONT) 

STR£AM NAME: Big Branch. r,,fcm,c,: (BBR) LOCATION: Morons, Hufa<d Cooney, MD. Nae MD R1. 136""'"""" 

STATION# RIVERMILE STREAM CLASS: s«:ood order ,__ 
LAT "::"'1° •·•' '12."fLONO 7Jl 2 8, e.1C! RIVER BASIN: Susqu,ilatm Juvcr 

STOUT# AGENCY: U.S f'l.lb and Wildlife S«vioe · a-pc.kc Bay Field Olli« 

INVF.STIGATORS: Fred Pinla,ey, Dan Murphy, and Peta McOow'11 

FORM COMPu;rEO BY: Dan Murphy DATE ,i·,.,., IC\~ I REASON FOR SURVEY: Eoological Ri.u: 
TIME AM PM -followl,p in-pliOG . 

B•hlW ,.........,, CondJU.. Cat,1"'1 

OpllmAI S,,loop<lnllll Mal"pUOI Poor 

Grat.or - '°"' o( 
30-lD'"A WU uC.a..bk 10-~ mile ol .d.lll,,k t- than l°""' stable 

I, F.plt.mw su~ favorable: for bobital; -u...,n.c1 for hobiut.bobitoa hob;w; lad: alhobital i, 
Sabitntd 

11:iwnol -"" and ==~; •l<lilal>tlily 1cm - ~ ... -An.Oable Cover """""· mix o( - --- -.bl< or bdtini, 

~bl?!:"" -o( ~-"' - ,,J """"""'-ublc hahital and ti ,ugc ~,;.~th< 

18 to allow full coloaiu<ioa form o( ncwfall, but not 
poCcUjal (LC.. ~1'1&p yd pn:poml for 
dw ""'Q21 0<'W all u,d oolooiz.ation <m:r rJk al I nn1 tnnr.1en1.\ hil!h md of,aJc. 

SCORE 20 19 (fi) 11 16 IS 14 13 ll II 10 9 • 7 6 ' 4 3 l I 0 

Milclureof- Milclure of IOft ....t. mud, All mud or cl.av at u.nd Hard-pon day or~ 
2.PoolSall,lnte motcriaJI, wi1h .. , u,d or cloy, mud rnoy be ~ lta.k Qf bO fO(C no root mal or vcgcv.tion. 

~0 --~- ~~tootrnau 
_ .. ...-...,. 

mall and~ u,d """1'ICl'g,,d ~"" ~ 
\Je...c.~ ·,,"" VPOt"t..ation conwnon. -
SCORJI. I" 20 19 II 17 (i6 IS 14 13 12 II 10 9 I 1 6 ' 4 3 l l 0 

• .. 
Evcamix~ M,jority o( &:.: lltp- Sllallowpoola....dt..,.. ~ olpooh A1\&ll· 

J. Pool V ..... balty ,hallow, ;;,;Ji doop; very ... ,hallow. prc,valffll - drq, pooll. low or pooh ........_ 
,nwJ..ba.llow, -<lcq, 
-i.-

SCORJI. // 20 19 II 17 16 u J4 ll un11 IO 9 I , 
' $ • 3 l t 0 

l.illk or oo ...i..._ Sama new inr.n:ue in bv Modcnt, d<po,itioa oC Hcovv dcpooits of fu,c 
4 Sediment o( imi,d, or p,oinl t,.,.. ,............., -?., li<m ...., ,:ravel. ....t or fine Dlllcn.ll, ............ bu: 
Dtposltioa and lca lhan l'I\ <l0% ,:ravel ....tor "" "'1iiMt.., old and new -~mote""" fo< 1ow.grw ... IIR&mo) - bu-a; )0-~ ( ,.o..'°"" (o,- .So-4( ["" k,w. 

oflh< - alf«tcd by l-30% ~0-lO'" for low· low,plico&) oflh< pli ... ) o(lhc --~ ll(!'ti... o( th< bocom bocom alf..ud; - ~,pooh 
ill'ed<d; aliglt dcpooitior> dqooorll ti-...... 
.. pooll. -and-. .. ---~o( dciioliti@n. 

SCORJI. /9 20 ('i9) 11 17 16 u 14 13 12 JI 10 9 • 7 ' l 4 3 2 I 0 

Wai«~ b&tt ()f w .... ftll, >7l% oflh< w .... fill,, 2'-7l'l>oflh< V«y lrtlle wm:r in 
5.0wmdno.. both '"""' bd;s, and available dww:I; ot a\'1.ib.bk' chamd. aa»'or .:IIIM<land..-ly 
Slahlo --of <:ll%o(d,.,nn,:l,ubwol, rilllc -...,, on: moaly """"" u lllnding pooll. 

tiumnellWlllO'llUia i,~ c,;,oocd. 

19 ·-!j(.,'()JlL 20 n;_i II 17 16 J$ I< 13 ll JI 10 9 I 7 ' l 4 J l I 0 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK) 

HahlW CondldOIIC••-o" 
P-.-...t•r ~· ·~· CbamdizlUOQ er Some dwln<lintioo Clwineliutioo may be Baab ,hared ~on 

6.0wmd =- ~ usu.ally m areas of exi.cmivc; c:mbankincnu or oemcot; over of 
Alteration -~ ~ « shonng--.. lbc ....... rcacb -- ofp>d - 00 both banJu; ,nd dwln<lized,ndr cb&mclization., i.e., '40 IO 80% of tlreln1 rcacb --~(..-than dwln<lizcd ,nd dia-uplt,d. ilt,red«rano 

put tltmaybc mtir,,iy. ==not ,.,..,.,. 
SCORE I 'l 20{1!1]11 17 16 15 H 13 ll II 10 9 a 7 6 ' 4 3 l I 0 

Th<bcadliatbctlreln1 Th<bcadlialbctlreln1 Th< bald, ia lbc ......... 
Clw,nel -~ 7. Clwul<I - lbc ....... kngill ux;n::aK the :ta.ri:am 1~ ~d,e......ml~ -yhu Sm-.,. 3I04-=if 2 IO 3 limctil~ l!wi if l lO 1 time, loo&: 1!wi if chamclizcd fct • loo& 

ii. WU in a ltr1J line. it WU in I ltrai lioc. it WU in I SPi line. --(N ... ·- .. ii 

1 i:omidmd oo,,mJ in 
.......ip&am,a-
1',w-lyinc ...... This 

f P*f"ID'I« ill ... cuiJy 
rw10d i:o thac are:a&. 

SCORE 7 20 19 II 17 16 15 14 13 11 II 10 9 I CT1 6 ' 4 3 l I 0 

J Blu:ll;s llll>lc-, - oC Mod<nl<lyublc; MocknUly -.!>..:/, 30- VOll.lbk-, mu,y aoood 
• L Bank Scat;:J. cnmcx,. (r b&ak. wlutt ~....u ....... or 60% o(bw; in hu lf'CU", •raw"' '1'CU 

1 (Konadt ) - " minimu; li11lc """""' .-ly hcal<d .....ot-bigl> ~.iooallni&I>< 
~fa<l\mn over. S-30%ofbwo in """""" polCnli,J -. - ,nd bcnclr, 
pr-oblano. <j"' o( - tc&Cb !WI lffU al~ - ob...;_ knli: llouC'li ... 
aft"cded. 60-100%ofbwo 

'] awoot!ICVL 

f SCORE~ (LB) Ldl 8*nl: 10 9 (1) 7 6 ' ' 3 l 1 0 

J SCORE (RB) Ricb<Bd 10 9 I 1 (6] ' ' 3 l I 0 

s Mon than 90% oflbc 70-90%oflbc """"'°*"'< 10-70% oflbc """"'°*"'< I.- lhM S0% of !be c ,. v,..euth• --...i llltf- "'v,nd by IWiw ,u,f--by --1 
.........._<~ ~~ riptri.ata Ulm ~bul .... ,1- ._...;on;~ -by~ --) """"1dby ...... ofj,wu i, ...... u. - pll<l><O o(..,.. ~o(-

~indudio& ~ dilrvJ.:: tool ... c:loolcly cropped ............ ii ""'I bigl>; .. Nocc: ddamioc left ._ IIQdcnlary ,hri,bo, 
ovidcd but ... """" 

,.........._1cu ........... hubcoo 
... rigl>l lidc by 

~ " 
tull p1.,o1...-., polClllW lhuOIIH&lfo(lbc .....,.,,...i,., 

facina:~ IOllll)' ..... C-mon i::;w~- ' omtunda-1 ot lea in ._,.,..,~ -~o(lhc ·~ dubbk bieip,L "'~ ...... ~pl"11dUbblc = ill "'*"" ""~ 1a-.......i1v. 

SCORE9._ (Ul) J..dle..k 10 'II I 7 6 ' 4 3 2 I 0 

SCORE :l_ (RB) Ricb<!IMI: 10 q I 7 6 ' 4 3 2 I Q 

W'l<kh al ripoNn ,.... Widllt ornr::;::,""" 12. Wi~ o( ri= zone 6- Width of . . """' <.6 
10. RI,....... :>l. lTll'f.tt'r.human 

!l="~ I l """"' mcc.en:I~ 
Vecrtt.attve .lont -(LC..~ ""''"""' i,.i,. ......,.._ rip.vi.an ,~aa due to 
WWU.(-,,'*"" IOOI,,.....,..., ckot-aru, """ ooly . . y. """'. VA' du!. huM&n &d..lvitica. 
b...,Jc ripanM zoo,) i.-. "'""'!") hiV< ... 

""'*""'1 lXDI. 

SCORE~ _ (LB) 148'"* 10 (9 • 7 6 ' 4 J l I 0 

SCORE I (RB) Rillt Buil: 10 (9 • 1 6 ' 4 3 l I 0 

Total Scon ( (o 8 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (FRONT) 

STREAM NAME: Happy Valley !ln&dl (HBV) LOCATION: Bainbridge, ... Training Ara 

STATION# RIVER.MILE STllEAM CI .ASS: Second order 

LAT - LONG RIVER BASIN: Su,qu!w,oa ltivor 

STORET# AGENCY: U.S. rah ...t Wildlife S«,iioe • °"""P"U• S.y fald Offioe 

1NVFS110ATORS: fnd PiPl:.aty, Dm Murphy, IIJld P- McGowan 

FORM COMPLETED BY: Dm Murphy 

--
WEATHER 
CONDITIONS 

STRJ!.AM 
CHARACTERJZA TION 

DATE '}/111'1~ REASON FOR SURVEY: Eoological 1tiak 
TIME - followup invtllipti,,o 

. -.) ~~·· 

ia1pnng-ftd 
D Mixture of Cllg.im 
Cl Olh«_~? __ 

27 

a .. t!Men ..... • bn.y nla l,o tlMe lul 7 •• ,., 
J;r,'" CHio 

A.lr Trmpe,atu.re /r • C 

Ollotr ____ --------

OWarmWak:r 

Caldun<nl Artt ___ km' 

I 



I 

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (BACK) 

WATER.SHEU m:,,..__ Sw-Tvu.n4loc 1.-.luc ~ Watershed 1''PS P30udn.n 
FEATURES a Cornm,,cia1 • md<ooc a Some po1cntia1 """""' 

~....... a lnduitrial a ObviCJWI "'"""" 
Agri<uJtunl a °""" a Rmdcnlial Local Watenhtd Erosloa 

,a,,<looc Q Mod,,nu Q Huvy 

RIPARIAN = Ill< domhwll type ~ri Ill< domln.anl •pcda p.-nl 
VEGETATION bt Q Gniaa O Hm,aa,ous 
(18 mritr bulfer) ·-,p«te, p ........ -

INSfll.EAM - Strum Wldtlt ~m fflcbWat,rMark --m 
FEATURES 

- Strum O.plk ..Q.,_1,,,m Propordoa orR.taeh RcpnsentNI hJ Stnam 
MRiIDMl,,11 T~ 

s..rlaaVelodtJ --.,;..., Q · e . QRun __ % 
( .. tltalw<z) OPool--,. 

-..i Re&<b LmP .1.J;SJ_m Chann<llutl Qy,. .i-:<lo 

~c..,,r Dam-I or .. ONo 
opm Q Pll1ly obaded O Sb.odod 

~ATIC 
ETATION 

lndJc:al<tll<doa,lnanttype...i ........ tll<domb,ant ,~ ....... 
O Roo<..! ,......- 0 R°"""' ~ floatin, O Froe Floating 
O~Alp, QAltad><dAJp, 

dombwd•pttldp.-al 

Pordoim otl.M l'ftid wttll 114.aatk •ttriatk:MI I % 

WATER QUALITY T cmp,tntun .!1J!L • C Water Odon 

o.i., m 
..lit'l'lC>'111>l/N'"" a s.w.~ 

O.ptlt O P<troleum Q . 
a ,..i,y a°""" 

SpcdlleC...t- O·?A2,.s 
Wat.tr Surf.ct OOa 

Sallnlly~ ~ 051- Q Globo a F1«u 

(hiudoa R,dun:io,, Poc..dal: 2,7 B • one a°""" 
mV 

_ ... °"'''" ...12..,fi 11\jfJ. 

T•rbWJty ~ -c -----') 
-id'Clur ~ o,rt,,4 Q Tori>id 

, ........ Sotvatloa j.QY.S 
a0paqu, a a°""" ---

pit~ 

T...w.uty ~ N11J 

-.,-'..:..iv 
WQ ............. ,, l.!l!!l ll:tll2111! ~ Sondc ~ 

Sl!:OIMENTI 
~c,rm,J B'¢ a S.."'<lwl a PIP" r.i,., ~ SUBSTRATE a~ OPe1rolcum 
Qo,...,;.,,J O AnurntbM: ONone O Reha lhclb O Olhct ......................... 
QOlbr:r 

~ QSligl< 

Looldnc al ........ nkb ... aol dttply ,mbodd..t, 
an the u.odtnldtt black IA color! 

OMadenu a Profux ay .. lil'No 

INORGANIC SUBSTRATE COMPONE1'"fS ORGANIC SUBSTRATE COMPO~E.'"fS 
(oboold add •• to 100%) (doa not nt<""""1'7 add op lo 100%) 

Sabdnt• [M.•rn#b•I' %C.om~ba Sahatnt, Channorutk % co;JJ::';JU°" m Type SampllncRe&<b Type Sam l Amt - ,..., 
°"1ilu, llicb, wood. coan< platll 

Rnuldw >l36nnn(IO") I 
maia,als (CPOM) /cro 

Col,l,le 64-2'6 ... (l.l"·lO") C(') Mudc-Mud bl..:k. very fine orpnjc 

Onvd l-64 °"" (0.1 "·l.l") ?q (FPOM) 

Sand 0,06-lmm (B,iU}') I <:"" Ma,I gn::y, .t.cll fr~ 

Sih 0.004-0.06 mm s-
Cbv < 0.004 mm (sliclc) 0 
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I 

HABITAT ASSESSMENT FIELD DATA. LOW GRADIENT STREAMS SHEET (FRONT) 

STREAM NAME: Happy Vallcy Bnnch (HBV) LOCATION: !l&inbridgc Fin, Training Area 

STATION# RJVERMILE STREAM CLASS: 5<>oood onlcr 

LAT LONU RIVER BASIN: S~ IU= 

STORET# AGENCY: U.S FiJb and Wildlil< Scrvicc · a....p.,.ke Bay Field Office 

INVESTIGATORS: Fl<d Piolalcy, °"'1 Murphy, and Pda M...:lowm 

FORM COMPl.El'ED BY: Dao Murphy DATE l"l.11 llCI 8 e I REASON FOR SURVEY: F.oological Ruk 
TIME :Z, 111!.l AM A.sacamcnl fol.JO'\wp invaliptioq 

Habitat 
P-.r 

c-Cat<to'l' 
Opcln,ol Sultopllmol Marp.,I Poor 

--$0%ol 30, $0% mix of d.11.bl. 10-J~ m oC llsbk Loa tJw, 10'!. .uhl< 
1.Epllauul ad>11r.u favonble for habit.al; ... u .... ilod for habit.al; babilal habita!; - olhabrt.l ~ s.......w = coloaizaliOll and luUcoloaizalioa~; a'111ibbility lea !ban ob~; substntc 
Available Cover caYa"; mix o1......., adequal, habrt.l or -. ... - unrilablet or lac:k.ine,. 

~~~== -ol ~-or 

- ol -""""'habrt.l and al stage = ... ~d,c 
lo allow luU coloaizalion form oln<WfaJ~ but no1 

poo,,,tiaJ <••· ~-- yd prcpucd fer 
11,a .,. Q!!I """' all and co&ooiu.tion <m:{ rau ll 

""'-... i 
him ....i ol aca1, 

SCORE /8 20 19 (ti} 17 16 1$ 14 13 12 II 10 9 • 7 6 l • ) l I 0 

Mi>dunol- M;....,. o( tcft Wld. mud. All mud or ct.y Of und llud-pan day or~ 
1.PoolS..- IDlllaUla, wi1h vel and or clay, l'l'Nd may be ~ liuJc or no root no rOOl mu or veld,llion. 
a.u-,.c,..-........ --~- 4omiMn&:; -- root ~ mat; 00 ~-,ed 

..... ~ iubm«g,od 
~bmapf '""""""° ,..,..,.... 

""""""'-

SCORE /~ 20 19 II 17 ff? IS 14 ll ll II 10 9 • 7 6 ' • l l I 0 
• .. 

e-~~ t.lajority o( &:!: l.vp- - pool,, mud,"""" 
~, . . o( pool,, ,maJJ. 

J. Pool Vuiablllly wllow, doq,; very "" wllow. pn:v>knl lhan doq, pool,,. ~orpoola-... 
,malJ-thaJtow, ~ 

lnonn......,. 

SCORE q 20 19 18 17 16 u 14 13 12 II 10 f"J\ • ' 6 $ • ) 2 I 0 

LiUle or oo ml"'lffl)ffll Some oew inaeuc ia bu Mod<nle~ol lleavy depoaita olf,nc 
4.S..U-.t o{wandlor · ban ~~- a,:w crawl Mnd QI' fine m.w:ri&l. .........,.j bar 
DcpoakicMI and laa lhani;:;:." <20% IP" vel. w,d or ~ Oft old and DC'W -= .... -for k.w-p-adiai& lliCrtanm) .............. bw.. )()..$°'"" ($~ {Qf $&4. ( few l(l'W-

ollbeboclomaft"cd.<dby l-30% ~0-,0% for low- low..,-..li ... ) a{Tbc gradi ... ) o(d,c -
- dep<,aitioo. .,...i;... ollhe - - all"«iod; - ~~pool, all"«iod; lligl,I dq,oliljoo depooita al """""'"-

in poob. ~and bend,; sut:.untial scdirncd 
::::.t·.:v.i~ a{ 

ditp,c,lition.. 

SCORE I fo lO ,., 
" 17 (1111 ll 14 13 ll II 10 9 • ' 6 5 • 3 l I 0 

w ...... .-...:1,abucor w .... filla >7l% o{d,c w .... filla ll-7l% o(d,c Very Little Wal« ill 
S.awu..l~ ---and ava.tla.ble chamtlo ot • vaaLabk CNIWld. llldl ot -land..-Jy 
Staha miaimaJ IIIDOUlll a{ <2l%afchamel,ubclrw,e riflle ... - "' ..-ly .......,. ... su,,di,,g pool,,. 

cliamel-~ ia <xpoaed. e._.i. 
1 .......... 

~Rg Ii '.!() 19 II (17) 16 u IA I\ ll II 10 9 I ' 6 5 • l 2 I 0 
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I 

HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK) 

Rabltal Condtdoa C.•-on 
Panm<i<r ~· Sabo---· Ma-•• P-r 

0,,1mdiz:ation or --lizali ... Cllannclizlli<xl may be Banb tbond -~;.., 
6. Cbannd =- i::=: usually in ....... of tmmiw, cmbankinmil or-o-80!.of 
Allenllon llteiln~ ~...,_ .. ,boring """"""" lhc-reach 

l)(llll"ffla.( piitlM'T! ofpul. J!l:Ol"!l Oii boll, banks; u,d cb>m<liz.od .... d;aruptod. 
C'har:meliz..auon. i.e.., "° to 80% "'""""'.....,., """"""'hab~ 
~~tban --.... disn,ptm. 

alta«lorl'ffllO 

put ti.: ailirely. 

Cm,ioa • ~ ,_ 
SCORE lq 20 (1.9} II 17 16 1, u 13 ll II 10 9 • 7 6 ' ' 3 2 I 0 

Tbebaidlinlhc ....... Tbebaidlinlhc- Tbebendoinlhc- Cham<l ,.,.;~ 
7,Cluumd io.:n.uc th,.: we,am knsd! ~IN...,...,.,, I~ llltCf'UK the IIU"Nffl ~ \ltllfH'WII)' h.u 
Slnaoall}' 3to4~if lto3timoo=llwiif 2tol-=lhanif clw1n<liud for a long 

it WU ia l Jtn.i lint. it WU in I -.n,i line. it WU in I sb'si line. dill.In«. 
(NCII.<· . . ;, 

1 c:amida,d ........ in 
""""""1pwm...t-
low-lymg- Thia .. =--th! ~.,..;Jy i 

I i.f I SCORE 20 19 II 17 16 i, (i41 13 ll II 10 ' I 7 6 ' ' 3 l I 0 

l ---of t,loda>ldy ll&blr, t,lod,.nuly .-.b..:i. Jo. Un,ul,lc; many m,dcd 

• a. Bank Sta= cruic:e OI bank. f&ilute: ~--of 60%otbw:m 1w U"CU", •nw"' 1/'f:U 
• (1<onoa<h ) abtcal or mmonal; li11lc crouon .-iy b<alod .......otcrooori;lup, fr,q_ua,t ..... stnigl'i 

1 pol"1lial ""' '""'" 
OVQ". l-30%ofbw:in crouon~~ ............... -. 

~ "'"' o(1-,I. 1....:.h !MM W(.M of Q"QJtOQ. floodoo. ulr.oiowi ""°" llou~ ... 
illfoelod. 60-100'.. of bvik 

1 ero&ional ltiC&n,.. 

"ii SCORE I;, (LB) L<ftl!lnl: 10 9 I 7 r,J ' ' 3 2 1 0 
t SCORE ~ (RII) llipt- 10 ~.J I 7 • ' • 3 2 1 0 
J 
!l 1,1..., lhal, 90"> oflhc 70-90%oflhc........i,..,k SO-70% oflhc ..,..,._ Laa lhan l0% oflhc c 9. Ve1ctattvt --w --byn.w .. ,wf--by --1 

ProW:don(~ ia:modia1c ripuian zax -.,....butooecwa ~dilrup(Klo cova'Cdby~ 
...:!!bank) -by-.. al plam ~ .... -

- P6"*" "'- '""""""" o(-............ mdudinc ~c1mu· ,oilorcioo<ly~ ,............ .. """)'lush; 
Nole: ddetmine left ...... uod<nlory mibo. evidodbulllal~': • ...,....;...-- . ba,bc,m .. ~ .... rip,t ,;de by oraon-,dy luU pl&III IJ"""1I ~ .......ono,l,alfoflhc 
faclngdo-..m. ~-":'""' to""! pal""""' ..... ~~-k ' Cffll.l.rnd&n Of lea i.a 

-~oflbc -~~,~~---
"'~~ ~ plaN llllbl>k :u::!i aU pl.MU premawna. '° - ftat lf'tllhl, 

SCORE .lh (UJ) Ldll!d l'!o • 7 6 ' • 3 2 I 0 
SCORE I 0(RB) llipll..t {Jo I 1 6 s • 3 l I 0 

Wold, of ripari,a """ Wold, ofric::::. ,_ 12· Widll, of~,- 6- Wklh of ri . """ <6 
10. Rlpo.riaa , .. _ ........ 

11 ::.'i.! ll:=i,! -,~ v tt:dadvt 1.oM lldivitict (<<.. pa,tmc M.tiVNa ~ 
...... _ .. .,,.,_ 

riplrian V<J<Wlon du< "' 
Width ("""' caeb klu,r....tiod&,clar-cuta, """ ooJy . . . zone • pal deal bunwt adlVffltl. 

bank riparian"""") lawm, ot crop,) baYC llal 
impo<1od ZOIIC. 

SCORE LQ (LB) Ldlllarit fiol 9 • 7 6 , 4 J l 1 0 

SCORE q (RB) Ripl&al: 10 rn I 7 6 s • 3 2 I 0 

Total Score f /o3 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FlELD DATA SHEET (FRONT) 

STREAM NAME Eut Bnncb Tnbuury (EBT) LOCATION: Bainbridge Old LAndliU 

STATION# RIVERMILI STREAM CLASS: f .... crd<r 

LAT - LONG RIVER BASIN: Susquhoma Riwr 

STORET# AGENCY: U.S. rash and Wildlife Service· n...pe,ite Bay ridd Office . 
INVESTIGATORS: Fred Pinkney, Dan Mutpby, and p..,.. McGowan 

FORM COMPLETED BY: Dul Mwphy 

WEAT!ll.R 
CONDITIONS 

N"" 
Q 

Q 

Q 

,,,.,,.~ ... 
Q 

~ n.~11/'I~ .... , ~~.=~=aJRiu: 

SITE LOCATION/MAJ' Dnw ..... o(tlw, ale - - tlw, .......... ,w (or- ...... rt"'plt) 

~.?"' .. 
Q Noo-glaci.J monune 
OSwampandbog 

Q Spring.fed 
a Mixrurc oe ongw 
QOthct __ _ 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (BACK) 

WATERSHED 
FEATURES 

RIPA.RIAN 
VEGETATION 
(18 m.d~r huff'er) 

INSTRl':AM 
FEATURES 

J..Qtl.4.Tlr. 
VEGETATION 

WATER QUALITY 

~ .. lbt ·--·.,,.. uwll'ffl>nl lbt dominant ,p<da , ........ 
.,.Jil"T- ,.l,rS'lirub, Cl Gt.- Cl H.-

40lllllwlt tp<da p,_.,. 

&d>m"4.SU...Wldth~ 

,.....,,.,... - o.oth o.oi.m 
Sa.dace V rlodty __ ml,,,; 
(ol thalw•c) 

~ Rad! Ln>fth .LE.E._m 

~pJCo.,er 
Jol'l'ltl!Y open O Pll1ly wded Cl Sh,,led 

HlcbWa .. rMark __ m 

PM>portloa orl!ndl Rop .... n"4 ~1-

~~~'1~ 0 Run_.!CL % 
Cl Pool __ 

O..-Uu4 ClYcs ~ 
Duo,.,._,,. Cly,. P'l'>'o-

1n4lalte lbt •-• typt ....i recor<I lbt ,.........,, •PN:ln ,....,.. 
CJ R.oottd ~ 0 RooLcd IIWfllll:;lgu.'IC Cl~ 0~1 0 F,.... F1nating 
Cl floating Alp< Cl - Alp< 

4oa,Jnan1,p«1esp.--n1 ~Nt:: SoML NoJ!" l'lt'eJl!rJ1: • 
Pu, tJoa or tbc f"Q('lil; wtdi ..,utk "'•1 .. •ti- .J:l_ ~ 

Tffllpentutt~• C 

O.plh 0. 02. m 

Spfflllc C...i...,_,~ 

s.Jlnl'1~ 
0.W-do• R.-doetS,c,. ,.,.._Hal'. ,? 8'{ mV 

Dltoolvr<IC>tylft~L 

PtrtW S.tan.tSo. .1114 
,11...1,_fl 
TarWdl'7 ~ N11.1 

a. ... ..,.~\' 
WQ iJlsl.,.,....,, t:!sd IJydoJi!> P!lf Sl'l)de 4 

SEDIMENT/ 
SUBSTRATE ~'"1Tl&i Cl Pdl»laun 

Jiiit~one 
g<'ri.:t,: Cl Sawdust O P,pa fiber .,.Q'Sand 

u Cbcml<>l ClOlhcr ___________ ~ 
Q Rdi.d. WU. 0 OUW!r _____ _ 

~ Cl Sligto Cl Mod<nl< 

INORGANIC SUllSTRATE COMPO~'!!.'ITS ORGA.'ilC SUBSTRATE COMPONE.~'TS 
(- add ap I<> I 00'1,) (d ... ..,-......or add up to 100%) 

Sablin" -... %1:00llpoaldonla SulMtnatc C'b.u:-a<t~rltt.k '4 Comat;tlnn ta 
Type Samp&cR..,b TYJI' Samp I Ami 

Bedrock () Dctritua olicb, wood. """"' pl ... 

Boulder >ll6nun(IO") /0 
mat<nah(CPOM) /tro 

Cobble 64-156 mm (2.l"·lO") so Muc.i<-Mud black, v.ry fin, orpni, 

Gnwl 2~ mm (0.1 "·2.l") 20 
(FPO~!) 

Sand 0.06-2nun (i,itty) 2.0 Marl 11')', lhtU lrq,ncnb 

Silt 0.004-<l.06 mm 0 
Clay < 0.004 mm (slick) n 
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HABITAT ASSESSMENT FIELD DATA· LOW GRADIENT STREAMS SHEET (FRONT) 

STREAM NAME: Eaa llnnd! Tributaty (£811 LOCATION: &inbridgtOld Land6ll 

STATION# RIVERMll..E STREAM CLASS: F'll'lll Ml« 

LAT LONG IUVER IIASIN: S~ Riv« 

STORET# AGENCY: U.S Fi,h and Wildlife Scrvico • Clxsapcai:e S.y Field Offia, 

INVESTIGATORS: Fred Piolo,cy, Dan Murphy, and Pdor McGowan 

FORM COMPLETED BY: Dan Murphy DATE ,.,. '"t'1lS. I REASONFORSUKVEY; Eoologi<al Riu. 
TIME f T • ·- e PM Alla:lffll:d followup investiplioo 

Habitat 
P.......ur 

c.....-c.i.,..., 
Opdmol Subopdmal Marp,ol Poor 

Or....-lhoul0%ol 30-51>"' max ot .Ub~ I 0-3-0% mix oC IUblc lcm llwl 10% llable 
I. Eplf.nll,,l ,uboo,'11.c fa...-.hle for hobi!M; w,:ll-tUiud for babilll; babiut hab<tal; ltd: " habiw b 
S..Nlntd ll:.....i colooiz.ttloa ...t lilUcolmi.utioo~; avoilability bl Ihm ---A.van.bit Cover ClOYCr, mix of .up. adoqualo hal,;w or --- -..Ole "' l..:kingc 

==~b\':1:;:"" ............... or &.qu<dJy duQ,rbed "' 
p<Jl!\lllli<n,: ==:: of -llable hobital ...t al dag< ~SU tnthc 

IO allow lilU coloniutioo fem, of newfal~ bllt not 

,-..ial <•~. :r.;- yct_.,.ifor 
1hol arc 11511 new all anil ':'~"" <m:r- al 

/(p 
- trulJJent\ hi a>d of iale 

SCORE :!O 19 It 17 (16 ll H 13 12 11 10 9 I 7 6 l ' 3 2 I u 

Muswcol ... - MiJC!wc of aoA ,and, mod. All mud at day ar IU'ld II~ ,lay or bcdn:>d<; 
:I.PoolS..bot ..... OIAl.cri.al,, with vcJ ..,.. « d.1y, mud may be boUom.; lit:lle Of QI) rooc. no root m&I or YffdJllion. 
Cluoncl<- --I""~"'°' ~ IIOl'IW ~ ,nab: ma!: "" oubtnc<-.,.1 
lh ~'--'c,J,:""" 

..... ..,..~ ..,.. ,ubrncrJl<d .......... .....-,... 
~~:~ 

Vffol!t&tion ¢M'WnOn. .......... 
20 19 II 17 16 u 14 13 12 (1 j') 10 9 I 7 6 l ' J l I 0 

.-: 
Evmmix~ Mai<rity of&:': farie- SballoW poob - """" ~·" o<...,.,i. .....U-3. Pool Voriablllty lhalJow. ;;;I doqr, vwy ... lhallow. Pl"'ffi'll' dw, dcq> poolL low or pool.I..-. 
ll1WHballow, l-4oep -i.-

SCORE .~ 20 19 II 17 16 " 
,. 13 12 II 10 9 I 7 6 l , r311 l 0 

1-iUle or oo _...,..,.. Some Dt'W ~ in bat Moomu~ol 11 .. vv <XJ""ill of fine 
ol Sfflment ol ~lando or poinl ban fOl1llali<c,, r:'Z li'<m """ i,avd. ,and or r ... ......,;.i,, """""* bot l><pooilloo and 1 .. 11w1 l% <20% grawl. l&lld or mt ll<dimailMoldWn<W ~m<rellwl 

!«~"""""""') 
......._. '-': 10-~0-.(~(or l-0'>( "'Jaw. 

of 1hc - &ff«W by S-l0%i0-l0% for Jaw. Jow-p-adicr<) o( 1hc ...-)ollht-
IC>dimc,,tdcpaoitioo. ~er< ofthcboaom boaoind~- ~~-pool.I ilf""-Od; al i ghl dcpo,.itioa 

"""""" al """""""' 

UIO 
.. poolL ~...tba,ds; --modcnle dq,oaiuoo "' dq,oartim. 

""'"'""""""'" SCORE /f.p :!O " II 17 (16 u 1, 13 ll 11 10 9 I 7 6 $ ' 3 2 I 0 

Wwr-bueof w ... fill, >7l% ollhc w ... filJa 1S-7l% ol1hc \' f:fY little \kt1a' lD 
S.Clwuvll'low both - bank.,, ..,.. ava.ilt.blc ch&nn,el; ot affll&bk ~ .nd.'or 

_, .... ......,,. 
Stallu minimal tmOW1I of <2l% or """""1 ... bsltau riffle ,ulwal<S arc """"Y ptclffllu,w,dingpools. --~ ~ e"f)<)Md. expoo<d 

e"'""""' 
SCORE /() 20 ll> u 17 16 Jj t• 13 12 11 10) 9 I 7 6 l • l 2 l 0 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK) 

Habitat Condttloa. -
P .......... r 

"-"-·' S..bo-~--· P-r 

Ctamdiz1bon oc Scrnc c:hlmeliza.tioo Ch&no<1iza.tioo may be Banks ahorcd ~00 
... Ciannd ::::=- ~ IIIWl1ly in ..... of CX1t:ntiVC', anbank.incda or eemcnt; ova of 
Altel'lltioD IUQttt~ - ... '""'""' ............ the ....... tt.adt ... ....i,........ of J""' _ ... bolhl,anla;md -~ cbaoneliu.lion, i..e., "40 10 80% of-..m ....:It 

-- y ~(pt«Uwi cl>annclizod aid diJrupltd. alta,,d or 
put tltmaybc allimy. ~=not ,___, 

SCORE ,q 20 fi,] 11 17 16 u 14 13 12 II 10 9 I 7 6 ' • 3 2 I 0 

The bmdo in the ....... Thcbcodointhe- The bmdo in the ....... Own:lllni~ 
7.Clwmd incrcue tbe 11nWn I~ iocnue Iba tiVi:aru l«ip ine:«.u,c tlM NUffl lftl.8\h ""*1J!'W'Wloyha• 
Slnuooity )104-=if 210Jtimeslcn~Uwiif 2 ID l ti.mes = Uwi if clwinelizod for • loo& 

it WU iD a Jtra.i litJc.. it WU in a ftrai line. il WU in I ,tra.i line, disunoc. 
(N ... -- '' i, 

1 ~-in _""""'_._ 
low-lyiiia- This .. -i, ... easily 'i rued in dtcK areu. 

I SCORE 12-- 20 19 II 11 16 u •• 13(12) II 10 9 I 1 6 ' 4 J 2 I 0 

J llaob ll.lhlc; - of Modawly 1'.&ble; Modawty...,..t,k;)O. u...t.bk-, IIWI)' aod<d 
• 8. Bank Stai::t erosioct Cl' bank failtn ~....i1 ...... o1 60"< of bonk in tt.adt lw 11'/!U; •ravt' .vu.a 
• ( ...... tllCh ) - ., muumal; liU.k - ..-Jy bo&le<I .,... ol crooioc,; higll ~ alone ltnil!i" 
l ooe<r<w fer future ..... l-JO%ofbonkin ......... potmli.&J dutinc -mdbmdo; 

problanL "'"'"' -
"*" tw U'QI of cruai\.n - ~b&nk.,J.ou~ ... - 60-10<)% of bani: 

l ""'""'1al ""'"' 

i SCORE k (LB) l.dlllw: 10 9 • 1 (6) ' 4 3 2 l 0 
t SCORE _a (RB) llil!i"llm< 10 9 (I J 7 6 ' • 3 2 I 0 J 
s Morelbaa!IO'ollh< 70-!IO'o(the- )0. 70% of the llttotnbuii: Lea tlwi lO% o( the c 9. VtctUtht -JUtf-&lld "'""""""""""4byll41iw ,urf....,.oow,e<lby -....r..c.. 

1 Prot«t&- (.-. issm,.e,di~ rir-run h'nl!: .....-but .... claa -~ -by~ 
eadibank) "°"'""'bylllliw olpw,11 ii IIOI well- olMous; P"""'° ar"""' ~of-

N'*: dctmnine left 
..........,.. ioctudil!ic ~~ 10i1 or dooely cr"PJl"d ............ YCI)' hip,; 
...... .-_,. .t.i,h&, ' ... -lw-.. .:'=.ii "'7:' or rill" side by :-= .. full plod p,,wlh potmli.&J """""'4 "' facing-

"' *"Y """ ·-..... =-' ..J'.'.:..,:'bbl• $ omtimcttn or Lea in ~-~' lllln-oflho ·~ &tubbl4! beta+,L 
or~~ ~pWlll\lbble :=.. &llpl.uu ............... 

SCORF. /.!;;. (LB) Ldlllmk 'to I 7 6 ) 4 3 2 I 0 

SCORE /O(RB) Rii;h&Bliok 110 I 7 6 s 4 3 2 1 0 

Wi<lh ol ripa,iaa """' Wi<lb otc zone ll· Widlh ol~ to11t <,. Widlh ot:;::;;&11 """' <ti 
10. Rl,..,._ '> l l m&n.; human 

~~ 12~ rnctcn: 1 · or no 
v •zrialln Zone activitia (,~. porlooc ............ .,..,.._ rip&lil.n ~QQ due w 
Wldth(raneadi 

lou, ni&d,cd,. --
, ....... ..iy ' ' ly. ZCIIX' I pat deal. ~ld.lvrtia 

bank riparian zm<) i..-. or aop,) haw ooc ~-
SCOR.E] (LB) Ldlllmlt no.J 9 a 1 6 ' • J l I 0 

SCORE (RB) llisl-llaol: 10 (9} I 1 6 ' 4 3 2 I 0 

Total Score /lf Q 
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PHYSICAL CIIARACTERIZATION/WATERQUALITY FIELD DATA SHEET (FRONT) 

STIU!AM NAME: w ... Bni>:b Tn'buwy (WBT) LOCATION: Bainbridge Old Lmlfill Ak,ag MD R1 276 

STATION# JUVERMIU STREAM CLASS; fi.Ja onk::.-

LAT - 1.DNG RIVER BASIN: Surquhanna luva-

STORET# AGENCY: U.S. Fish ond Wildlif< S<tvic. • o,cnpcok, Bay r1<ld Offic. 

!NVEST!GATORS: Frtd Pinkney, Dan Mlllphy, ond Pd« McGowan 

FORM COMPL.ETED BY: Dan Mwphy DATE n.ltl /f~ I REASON FOR Sc'RYEY Eoo1og;<01 R.i.it 
TIME , - follc,,wp mv..tiplioa . 

WEATHl!R Now Put24 ..... n Hu thtre i...,, • i...vy nllt ID tht ..... 7 .. yd 
CONDITIONS a a -.n(htavy '3"Ye1 0 So 

a 
,..U,) 

AlrTtmptnuunJa.'C a .... (,toady 

a a 
.... ) ,... .... -B"/S'- ~~ u dcul"""')' 

SITE LOCATION/MAP °""' .... , oftht au .... - tht..,.... umpl,,I (Of'-. ,....cnpll) 

~ OL[) l-1'\~ ti I! LL.c... 

::fl!:~E. Woeo,r.:,. HII ... L. 

SJ:i4LI. f'1Ntll1 . - j 
\ 

,:: ~ Co~,"C"t::. i?>ANtT 

~ 

MD C2+. '2.1 ~ 

STREAM si ...... s.~m Strn.n:1 T:rp,c .:;;,<....,....., CHARACTERIZATION .!1'crcnr,iaJ • a 1n1=u11cn1 OTidal Q Coldwt.lir 

&'rn.ci.?""" Cakh.m.at Ar.. km' J,Ei·fcd QNoo,glaciaJ.........,. xture of ori ginl 
Q Swamp ond bog ~ ...... O'ltu.-. 0"' e.i.~ 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET (BACK) 

WATERSHED ~ SwTomldlnc Land... Loeol w ... ni...i N1'S PollllUon 
FEATUIU!S ~ CJ eimmcn;W CJ No ovidcooe CJ S-Om< pota,tw """""' 

dlP.-. ~ ~-""""" CJ A&l'ic:uJuznl oc.O C:.IINOO 
CJ Raideatial Loeol Wwnhc4 Erosloa 

t:J None ~.i<: 0 llia.vy 

RlPAlllAN J.adlcole u., domlmnl tJpc and ....:or,1 U.. dominant 1pt<in praont 
VEGETATION p'ffiiia CJ Sbrum CJ Grwa CJ Hcri>a=w 
{18 met.er 1-der) 

............ ,.-, ...... 1 "t<-4.!.I e Pc l'llrlZ. 
IN STREAM E.,dma...i-Wldtb~m Hlc~ Wa .. r Muir. --m 
FEATURES OJ:l:S'.:m -...-..o. .... Propordoli:I or Reacla lupratntN t,y Strum 

s..rr..:.Vdodty __ m!S<C ~f,;1r, 10l11un_1Q_% 
(II tbah,•&) °'""11-1.fL 

E.,dma...i Radt L-p .L9.9._m Orrneff:tNI. ;rr;; CJ No 

~CO¥tr Dam- CJ y,. ONo 

opa, CJ Pvlly - CJ Shadod 

~ATIC 
ETATION 

1"'"""" U.. d-.sl lTP<\ and rttor,I U.. ,...-, ,~ ,,_., 
Q Roo<cd ern,org,:,,t CJ ILx>Ud subrn<tgcoll RaoUd Ooating a fr'tlt F'lu.,.ting 
CJ Flooling Alp< Q _....,., Alp< 

·-.,..... ,...... _n."""' Qtf)f:nl-r 
roraoa or mc ~ wu. --.u0c ..-irzirt.UuA _Q_ ,~ 

WATER QUALITY Tcm~ntun~•c ~Odon 

0, ll 
ormal 'Nm< Q s.w.ti..m. 

o.~ .. CJ p""""""' CJ . w 

Sp!d.ll<C .... UCUD<t 0.6Cf'..s 
OF'...by Q °""' 
"'rt.tr Sa.rf.ct Otlt 

Solbdl}'~ ~ CJ Shea! CJ Giobo CJ Fkd.s 

l_S"S- mV °"" CJ Olhcr 
O~ Jt,aigo;tk,a PoUadal: 

Dlaolvc4 °"YI"' .l/J!_ mc'L 
Tnrl>Wlty ~ ..... an,I) 
CJ Clar ~ IUtbld CJTwbid 

Prn:t11I SallmdoaA..! 
QOpaqu< CJ Q Oth<t ---

·"~ 
T~~ _..,. v 

WQ !JutnundC: \.'J!ll ll~lal! !all Sande~ 

S!DIJIIENT/ Odon g-~ CJ S1-.C~PW'11£s...t SUBSTR..41"P. QNarmal 8~, Q P""'laun 
CJ Cbcrnic.J !J None a Reh sbdlt ll 
Q <l<ha-

Olis 
Looldnc a1 - nkll.,. ...... ,., ......... ..., 
ut t.bt u.nd~es w..ck ta color! 

QAJ,oa,1 Q Slig!,t CJMo<l<nU CJ Profut< O Yes , o 

INORGANIC SUBSTRATE COMPONENTS ORGA.~C SUBSTRA T! COMPO."IE.'ITS 
(sbOCll4 add., lo 100%) (d ... DO( arc....rlly add up to 100%) 

SabotnC. Dtam<t,r %Compoollloaba Subatnt.e t."hllrlK"k rbtSc % Com,.c:'UCNI bl r,,. S...,U,.1ReK11 TYP< s... Arn - 0 DctrilUI ,tjcl<s, wood, coanc pl.,. 

1D Bau Ider >ll6mm(10") ·" 
fflll<rials (C PCM) 

Cobble 64-ll6 nm (2.l"·lO") IS- Muc:k,Mud blade. ""t'f tine orpni, 

Gnvd 2~ ow(~J"·l.l") ?" 
(FPOM) JO 

--
Sand 0.06-lm:n (gritty) UQ Marl fP"/, shell hg,ncnlJ 

Silt 0.()04.().06 mm £1 /'J 

Clay <. O.oo.i mm (tJ;,.~') I /'J 
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HABITAT ASSESSMENT FIELD DATA· LOW GRADIENT STREAMS SHEET (FRONT) 

STREAM NAME: W.,,; -Tn'bul>ry (WBT) LOCATION: BambridgcOld landfill. Aloog MD Rt.276 

STATION# 1UVERMlL£ STREAM CLASS: rlt11 order 

!.AT LONO RlVeR BASIN: SUsqudwma Rl""' 

STOR.ET# AGENCY: U.S Fish and Wildlif, S<rvice -~' S.y Field Office 

INVESTIGATORS: Frid Pinknc:y, Dan Mutpby, and P-Mc:Oowan 

FORM COMPLETED BY: Dan Murphy DATE !Z.tl/lV~ I REASON FOR SURVEY E<oiogical RJsl<; 
TIME PM Au ncal foUo-,.vup investigation 

... 

ll•bltll c.....-c...r..,. 
P....-r 

o,-.i S..bopdmol M.qtMI Poor 

°"'""' """ ,.,,. "' 30-l0%""" o{Ml,Lo 10.lO"'J'.mi• nlublit Laa llw> 10% tubl, 
1.Eplloaml ..-...ra....i,i.ror habit.at wcU-sui1od for hobiul;hobit.u bol,;ut; lod: ol hobiut .. 
Sllbitnul =-and lull oolcnU-llioo r;-, ,vail.ol>ility ""' - ~-Avllllable Cover oowr, mix ol map. adoquau babrtat or dewabk; tubun.te .-.i.Loor~ 

::.::~~ ="" mainlfflu,cco{ ~ di,tu,bod or 
l"'!"'latiana: =:: o{ """""""' lllblc bobnal and 11 ,uge idditioool ... .. lhc 

10.U.Wlllllcolaaiution ronn o( ...-wfal~ bot ... 
,-...1 (,e., :f.i""" y,<~fot 
t1111 .... 11111 ..., all and coloni,z.ation <~r !'KC a1 

SCORE ti I "" "°""""\ hid, end or""'' 
20 19 It 17 16 u u 13 12 II 10 9 I 7 ' l (·11 3 l I 0 -o{- Mi....,. of soft und. mud. All mud °' day (Jt ww:t ft.NI.pan cl.oy or b<ohd<; 

1.PoolS..- -~land °' clay, rnJd m.ay be ~ liUJc OI DO roe( no ~ mat "' vep:ta.tion. 

°'""""- firm .-nd · rout ~ ..:,,ne roe,( mt1' ~ ""'· PJ.hrrwrw:id 
maUand~ and 111trncrtod wg,ui;on -B 

°"""""'- 1 .......... 

SCORE 20 19 II 17 16 IS ., 13 ll II 10 , m, 6 ' • 3 l 1 0 
.: E...,..:.i?Si Majority ol l:.i Lvp- ShaJJov poola mucll """" ~ o( pooh ,moll. 

J. Pool V aria blllty lhallow, deqr, vrJ .... ,hallow. pnvaJmt - deqr pools. orpoola.-.._ 

.s 
~· 1-<leq, 

SCORE lO 19 II 17 Id ll 1• 13 12 II 10 ' I 7 6 rn, 3 2 I 0 

Li1llc "' .. ~ Some new i.ncniuc in bu ModcnO: dq,o,itian of UaV"I .itl olfmc: 
4.S<4imeat olislNdor · bin (otmllioc,, """'°l &om QIC'W vavcl und or r. """"1.al,inaulcdbar 
l><p(loldota mllatU-~<20% gnwl. aand or IN ~ on oW Md new """'=.; ...... """ ,.rn== """'"""" 

bus; ).O.~ (~ (cw 10'. ( o<Hor low-
l-'.10% ~O-l0% for low- low-..,-..lia,I) "'"" p!im) olchc -

- dcp,,itioo. 
Jl!!dima o(lhe boaan boclam alfe<t<d; - ~y,poob 
itf...-...1; tlist,I depJ,itioo dc,pooiu .............. """'° mpooio. """'""""' and bmdr. --~~ol d<pooition. 

g l=la .... 

SCORE lO ,., II 17 16 " u 13 12 II 10 9 (I) 7 6 l 4 3 2 I 0 

Wata- ,--- hue of w ..... fill, >7)% ollli< w..., filb 1i.11, "'"" Very little watu in 
!. Clwu,d Flow boll, - bonla, and available dwwl; ot availt.bk dw'nel. and.'CI" dl.un:I and lll().tiy 
Sbhu --o( <2l%ofchaon<loubolnte riffle ... - .,. mootly pn,cnt .. standing pools. 

<mmdoubltnleis is •""""'1 c,cp,oocd. 

15:' 
........... 

SCORE lO ,., II 17 " {IS) U ll 12 H 10 9 I 7 6 l • 3 2 I 0 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK) 

Hablbd CoadldooaCa .. --p.....-, 
"-"-•' - . ----

Chamclizatica or Some channelizaliOII Cbaandizoti<xl may be Bania shoml with r.ion 
'-Channel ~- = uau.ally in nu of m«IUvc; ~ or c::,e:mcnt; ovm: 8 of 
Attention .mu.m~ ~.i.-; or ,baring """"""' the ....... r,:adi 

nomw """"",. "'J""" ~ 00 both ti,.nb; • ...t ~U'a:land~ chamcli:ul.ioo., i.e., ~"' 80% or ...... .-
-- y ~~U>an channelized and disupl<>d. a)tcredorn:mo 

I""' t!.maybe cntin,ly. 

ei=.::-DOI Ccw:..c..\<.. o"' ,........, '1'r. BANI; L I 

SCORE s; 10 19 II 17 16 u u 13 ll II 10 9 • 7 6 r,, • :i' 2 I 0 

The beoda in""' ......., Tbe beoda in the ....... Tbcbmdlintbc ....... Ow,ndanj~ 
7.Channd 

- ""' - lcnglh 
-lbe-lalgdl loacucthe-lmgjh wUC:,waybu 

Slnuoolty 
3to4~:,· 

2to3timoll lharid" 2toltimol~U>and" channelized for along 
it WU in a stni liJx. it WU in I acnjoas: J.i:oc, ii WM in a ltf1.i line. diaana:. 
(Note. . . i, 

1 -oormalin .,......p ......... -
low-lying ...... Thi, .. panmcla i, DOI wily 

I rated it!: tlW!:le arc:&L 

I 5,;,('""0RF. I 10 19 II 17 16 u 14 13 ll II 10 9 I 7 6 ' 4 3 l (I} 0 

J Banb ........ evidmoo of Modcnlctyubl<; Modcnldy -..hie; 30. ~-ll>MY eroded 
• &. Bank Sta'i!',l Cl"Oll.a()ft Of bank fJJ.lurt inCroqucn( ....it ...... of ~ofbw:mradlbu ~ "nw"' areu 
• (KO~«:Kb ) aJ:.m& or minimal; lia.Jc 

'""""' moody - ..... of crooiOII; "'"' 
~ a1oo1..,.;g1i< 

l ~foriw.r. .... l-30% of bank in '""""' potc,<w dunna -andbmda; ,, pro1,i-. ~% of book rt:adl bu areu ol au,oo.. lloodL ---~ ] .ir.....i. 60-100% of bani< 

"""""'"' ICarL -i SCORE '.l (LB) Lalle.nl< 10 I 9 I 7 6 ' 4 3 l l 0 
t SCORE .:1. (RB) Ri,titl!d: 10 9) • 7 ' ' 4 3 l I 0-.x ·-
3 MM: 1hari 90% of the 70-90% of the ............... l().70% of the llnambonlt La, 1hari l0% a(the c ,. V t1ttad\'ct ""'1tlll>ri:Alff1«1and Alffll<CII OOYffl!d by""""" ...,f-~by -"'"-1 i'To«.cdOQ ( .oot'I; immedia&a n~ .icme -r•b('ift.l:itot..-d .. 

~~hon, 
oovm,dby~ 

....:bbw:) OOYffl!dby ...... of pl&m ia DOI wdJ. 
-........ of -

~wxlmlay~ ~~ ,..J or doody ~ ~ i, ""'Y "'"" .. Note: ddaminc left ~=.t'J'::" .... ............ bu-
or right side by or ""'""""1y full pud IJ""UI ~ removed to 
faani downstram. =~~ .. "'.,,., p<al - ..... ~~- ' m'll.imct.en « - in 1hari -of the aven.p aubbk l:w:ipll. 

or~~ ~ ...... -= allp4d,i ""~ aJ to -- nai:un.llv. 

SCOR£ /..Q(LB) Ldle.nl< (iii) • 7 6 5 • l 2 I 0 
SCORE j_ (RB) Rittl,t 8ank 10 I 7 6 l 4 l l (T) 0 

Widlh ol riparian zone Widlh ol rit:::, zonc l l· Widlh ol . . z.aoc 6- Widlh o( n . zone <6 
10. rupo,un > 11 m,a,wnr, bl.u::AaA 

~~~ 11 """""°' "C ........ , l.:r::::, 
v ,1ri.11t111, ZoM adiritio ~~. pa,luna ><liritiobaw~ rip,tt'lM ~on due to 
wwu. (l<OR cadi lou, ,..-. ekar-arta, ZOii< ...ty . . y """•IIJ<aldeal. bwnan actl\-,tic&. 

bank riparian ZOIIC) laWIII. or""!") have DOI 
impod«l1mc. 

SCORE _B_ (LB) I.di Bank 10 9 ('() 7 6 ' 4 3 2 l 0 

SCORE ..J. (RB) Righi Bani: 10 9 I 7 6 ' 4 l l rn 0 

Total Score 8'{ 
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Appendix B. Summary of benthic macroinvertebrates found in dip net samples collected 
from streams located at Bainbridge Naval Training Center and a Reference site. 

-~Y& ((:\:::. >1:osn1 · HVB~.<-··· ····\: EBT3 ·::-:%/: t:lliPWB'r' 
Ephemeroptera Amelietidac 30 7 

Enhemerootera Baetidac 3 3 5 

Ephemeroptera IEphemerellidae 726 137 2 

Ephemeroptera IHePtagenidae 117 106 37 

Ephemeroptera lsonycllldac 9 

l,phemeroptera Leptophlebidae 14 

"le<>optera C=nid.., 146 287 23 l _, __ ,., 
lllecoptera Chloroperlidae 1 67 

~!ecoptera lnder. Instats 25 

Plecoptera Ncmouridac 61 4 
. 

Plecoptera Pcrlidae 23 2 

Plecoptera Tacniup1ct!l)'idal:: 16 2-t 

'richoptera Glossomatidae 26 13 

Trichnptera Goeridae 2 

Ir richoptera Hydropsychidae 420 178 12 

'r richoptera Hydroptilidac 3 

T richoptera Leptoccridae 6 

• richoptera hilidac 3 4 3 
T richoptc.ra Philopownidac 52 ' 34 

T richoptera Polycentropodidae 5 16 

T richoptcra Psychomyidae 2 

Trichoptera Rhyrophilidae 8 

Trichoptcra Vcnoidac 19 I 

A.carina Hydra.wina 3 

4-mphipoda Cambridae l 

f\mphipo.Ja Crargo"C)'tidoc I I 

\mohiooda Gamrnaridae 192 17 I 

Basommatophora An<:ylidac 7 

lasommatoohora Phvsidae 10 52 
Basommatophora Planorbidac l 

:oleoptera Dryopid.ac I 

:oleootera Dvtiscidae l 6 
Coleoptera Elmidae 66 12 

--------

Coleoptera Gyrinidac l 
. - . • '°< 

1 
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Appendix B cont'd. Summary of benthic macroinvertebrates found in dip net samples 
coUected from streams located at Bainbridge Naval Training Center and a Reference 
site. 

AMII,X;i'.iifai. -~BR1:xt . HVB1 .,_.: . -:· EBJ'1>'.( ; ;,;/ :.:,:,·,:,·,· -. :-::.::-: . .::: 

2oleoptcra IPsephenidae 2 45 44 

:oleoptcra IPtilcdactylidae l 

Diotera Q:rato=""ntdae 2 I 2 

)iotcra Chironomidae 253 647 106 287 
);n,-a T1nlichnnn<lidae 

Diptcra Dixidae 

Diptcra Empididae 

l)iptera Plvchou:ridae 

hiotcra Tioulidae 

Gordiidea unknown 

·fanlotaxida Naididae 

f-laplotaxida Tubificidae 

Hanlotaxida Unk..11u\'111 

-!emiptera Notonectidae 

sonnru, IA,..llidae 

'--"t)idoptera Pyralidae 

~umbriculida [..umbriculidac 

Mc~alopt.:ra Cor,dalidac: 

Mooalootcra Sialidae 
hw.ata Calontcr.-.idac 
t"ldr.nata Corduleoastridae 

Odonata Gomphidae 

1,1onata Libellulidae 
TnTu 

I BBR. Big Bt...:11. IW=,;,. 
1 HVH. H~ Valli-y Rn.Rm 
J EBlJr. wi!lr&n<:h Unrwnal Tributary 
4 WBT. W..,_ BnnchUnrwnal Tn"butaty 

3 
7 

2 

I 10 

252 18 13 9 

l 
·-···-· 

20 2 16 
2 

I 

l 

l 
l 

I I 

s 8 I 

5 I l 5 
4 2 2 

3 

3 13 I 

l 
11~~ IA7Q ,, .. .. , , 

41 

I 




